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“THE AMERICAN EDUCATIONAL SYSTEM — fine •• ii is 
in nuoy mpects — can be, m» t whole •hobid be, sabeUnlially 
improved ... 

“To attain tbeae ends we conclude that (our major areas need 
specific and urgent attention throoghout out ediMi^onal system: 
( 1 ) the curricahmi and the content ,of courses, ,(2) the quality and 
effectiveness of teachers, (3) the recognition and enoouragcAtet 
of students, and (4). the development of intellectual leadership.'* 
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4 

INCREASED C0MFE14110N io technical advanceinent has made 
•the need for high <{uality. scientista, ctvgineers, and technician's stand 
out in bold rebef. Bettei^ instruction in mathetnatica in our {rubiic schools 
can make a contribution to the quality of our scientific personnel. If 
research findings are implementrtl in the classroom they likewise can 
make a contribution. The purpose' of thili study is to help implement 
resMrch findings by making available the results of research in the 
teaching of mathematics that have Ix^ reported to the Office of Education 
during the calendar years 1957 and 1958. 

* ^ ^ • f 

It was for the purpose of disseminating the findings of research oil 
• the teaching of roathefratics that the Office of Education in -cooperation 
with the National Council 'of Teachers of Mathematics reported summaries 
of research in mathematics education in 1952 ^Circular No. 877) and in 
1954 (Gtcular No. 377-11 ). These summaries received many favorable 
comments and 'suggestions from readers in mathematics education. As a 
result of the suggestions, the Office, of Educstion and the Council co-' 
operated further by summarixing research completed in mathematics ' A 
education during the 2-year periorf 1955-19.56 and also in analysing 
the material. < 

.The present bulletin is a aummary and 'analysis of the research in 
the Inching of mathematics for the calendar years 1957-58. If is hoped 
that the pre^t study will be helpful bfifh to researchers and classroonw 
teachers, in their efforts-to improve the teaching of mathematics. 

•nio Office of ’ Educalioii is grateful to the Deans of Graduate Schools 
and to research workerj*^ mathematics 'education, who supplied the data 
- on wh^ the rtudy is based. Without their cooperation it could not • 

.have been prepared. Cooperation in preparing this report was also ^ected 
Uirougfa the Research Committee of the National Council of Teachers of 
X Mathematir^ The members of that committee were John J. Kins^a. 
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Introductioii 


^ ^ 0 ASSIST in the collection and disgetoination of research findings 
in the teaching of mathematics, the U.S. Office of Educatimi with the 
aid of the Research Committee of the National Council of Teachers of 
Mathematics sent an inquiry to 817 college* that offo^ed graduate courses 
in mathematics or whose staffs had made previous contributions in this 
field. The committee received answers to the quertionnaiie from 399 
college*. Of the 399 colleges, 59 reported research in the teaching of 
mathematics. TTie Coraraittec carefully studied the 111 research studies 
reported by these 59 colleges and selected 73 of thttn for inclusion in 
this analysis. Those that were selected are 14 studies by collie faculty 
members. 32 doctoral dissertations, and 27 master’s theses. A summary 
of each is included in the appendix. 

If an atlempt were made to classify the studies according to the 
major emphasis there would he considerable duplication. For example, 
about the same number of studies were concerned with methods as with 
content. Yet, several studies w6re on both content and method. Among 
the other topics considered in qne or more of the studies were television 
in the teaching of mathematic*,: preparation and competence of teachers, 
modern matb«natics in thc^ h^h school program, visual aids, activities 
of mathematics dubs, homogeneous grouping, and programs for the 
superior student. 

Therefore, instead of attempting to claaaify the findings on the basis 
of the major onphasis in the reaearch, they are pre^ted according to 
pertinent questions in mathematics education. Although there is con- 
siderable overlapping when the 73 studies are classified according to 
grade levels, the questions and analyses are reported under three headings: 
Research in the Teaching of G>U^e Mathemadca; Research in the Teach- 
ing of High School Mathematics; and Reaearch in the Tombing of Ele- 
mentary School Mathematics. The coll^;e level contains 23 studies; 
the high school level, 28; and the'dementary, 22. V^thin each analysis 
the names in parentheses denote the investigator whose ^dy is summarized 
in the appendix. 
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Research In The Teaching of College Mathematics 


N the college level, research in the teaching of mathanatics was c<xi- 
oeotrated on the prq>^ration and competence of elementary and aectmdar}' 
school tesH^hers of 'mathematics and the use of tekvision in teaching 
mathematics. Also included were aOidies.. on predicting success in college 
mathematics. Questions- and commentary on these and other problems 
will now he presented. 

s * 

1. What do the studies on the use of televsion indicate? 

The prediction that by the early 1960’s the colleges will be flopded with 
applicants has caused some educators to look to television as a means 
of helping meet the problem. 

One ^udy (Allure) seemed to indicate that a course in the teaching 
of arithmetic could be4aught more effectively by television than by tra- 
ditional means, despite the lack of opportunity for questions and dis- 
cussion. The tdevision medium seemed to engender greator student interest 
and closer attention than the claMroom setting. On the other hand, another 
investigator (Schied), who taught the calculus by television, ascribed 
the slightly better learning of the television students to better-prej>ared 
lectures. In another investigaticm (EQiot), college algebra and trigo- 
notnetry were taught by a combination of television and regularly sclteduled 
help sections. Th6 television students again did deddely better on the 
examinations. The investigator gave the majoi^ credit to the help 
sections. Too, the fact that there were five different opportunities per day 
to receive the program was probably an important factor in the results. 
Finally, anothm* study (Hooten) concluded that the principal criteria for 
a good mathematics telerisi<m program are that die mathonatics must be 
^impeccably accurate’' and the presentation nleaningful to the viewer. 

2. What does research say about the mathematical competence and prepara- 

tion of tfTe elementarm^hool teacher? 
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COLLEGE MATHEMATICS 5 

Previous Mudies have pointed to the scanty mathematical preparation of 
elementary school teachers and their lack of arithmetic understanding. 

At a large university it was f^SUnd (O’Donnell) that seniors preparing to 
be elementary school teachers had a grade mean of 13.14 in arithmetic 
achievement. A cmnparison of prospective elementary teachers “bf India 
and of an Iowa teachers college ‘(Sahai) showed that the American students 
were superior ig^nearly all aspects of ibithmetic. A third study (Knight) 
revealed that a program of mathematical pfi^paratimi involving concepts 
of modem matbeniatics was more effective in producing competence in 
computation and mathematical reasoning than a traditional course involv- 
ing arithmetic, algebra, and geometry. Finally, procedures were described 
'( Rudd) for conducting an inservice course for teachers of arithmetic which 
brought about considerable growth in teacher’s understanding of arithmetic. 

What dots research tell us about the preparation of high school teachers 
of mathematics? 

In recent years the need for up-grading the preparation of teachers of 
high school mathonatics and sciei\ce has led to the widespread development 
of National Science Foundation programs. 

A K a n sa s study (O’Hair) revealed that the mathematics preparation of 
126 high school teachers in class A high schools ranged from 12 to 75 
semerter hours with a mean of 31 hours. Ninety percent of 50 collie 
-^mathematics instructors and 87 percmt of 150 school administrators want^ 
school and collie mathematics programs revised along the lines of 
modmn mathematics. An Ohio study (Zimmerman) indicated that in a 
collie of education the number of hours completed in mathematics and 
education by high school teachers of mathmatics was practically the same. 
Although liberal arts students had significantly higher intdiigence test 
scores than education studenU preparing to teach mathematics, there was 
no significant difference in the grades in mathmnatics courses taken by both 
groups. 

)^le the results of these twp studies are encouraging, the situations in 
some of the othm'48 States leave much to be desired. 

4. What are the findings of stu d ies dealing with the pedagogy and 
organisation 0 / mathematics courses? 

In the past such studies have been rare at the college leveL llie ideas that 
teaching cannot be stereotyped and that the students are old enough to 
tii^e charge of their own learning have been quite prevalent aDy>ng many 
college instructors. 

A meth(^ of teaching the calculus emphasising the^use of student-<hs- 
covery protMurea (Cummins) produced better understanding of the subject 
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6 AI^ALYSI^ OF RESELARO^ IN TEACHING MATHEMATICS 

and just as much manipulative skill as the traditional approach. At Dart- 
mouth (Kemeny), the special training in small groups within mathematics 
honors sections increased vastly the number of students ottering graduate 
work in mathematics. In planning a methods course for prospective 
teachers of mathematics, one inve^igator (Fddcr) concluded that the 
instructor must be pr^ared both mathematically and professionally, and 
that the students must be interested in teaching as well as in mathematics. 

5. To what extent do grades and scores on tests predict success in college 

mathematics? 

Despite the fact that the great number of variables involved in predicting 
scholastic success practically precludes much accuracy in the endeavor, 
efforts in this direction continue to be made. It was found in one college 
(Brown) that grades in mathematics courses could not be predicted from 
credit-point averages in courses preceding them. The Q-score on the Ameri- 
can Council on Education Psychological Test and the P.tA.T. scores were 
found to be fairly good predictors of the success of engineering freshmen 
(Leo). 

6. What should be the program of general mathematics in junior college? 

As in the case of ninth grade general mathematics, the answer to this 
question varies according to the preparation and ability of the students, and 
with the social- vocational and geographic factor'^ associated with the given 
institution. In fact, the content of the course foundjtecessary for terminal 
students in a California junior college (Rowe) diffem<0IUe from that found 
in syllabi of ninth grade general mathematics courses in i>ther parts of the 
United States. 

7. What are the mathematical needs of semiprofessional engineers? 

In recmit years it has been pointed out that the mathematical needs of 
semitechnical workers have been increasing. One group of the mathematics 
needs of semiprofeasional engineers (Madole) reveals that the courses need- 
ed, ranked in terms of importance, are trigonometry, algebra, solid geometry, 
and analytic geometry. Although calculus is usuaDy required iq the prep- 
aration of these students, their employers do not even list it as important. 

8. What happens to students who prepare to teach mathwiatics? 

The problem of holding mathematics teachers in tMching has become a 
crucial one. One study (Frigo) showed that only 52 percent of the respond- 
ents from the classes of 1950-55 in the mathematics department of a New 
Jersey teachers college were still in the Reid of education in 1957. Most 
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of the respondents had taught in grades 7 to 9 during their first year; the 
subjecU taught were usually arithmetic and general mathematics. The 
saUries of the nonteaching men exceeded that of the male teachers by $1,000. 
four-fifths of the men and one-fourth of the women teachers found it 
necessary to supplement their salaries. 

This is not an encouraging picture. 

•>, How have teachers of rtmihematks in liberal arts colleges changed over 
the years ':^ 

Ihe picture of the mathematics professor was shown (Gavurin) to have 
< hanged, since the founding of Harvard, from an individual educated in the 
classical tradition to a highl\ -trained specialist in a well-dexeloped field. 




Res^rch In The Teaching of High School MathematicH 

O N this level research seems to have been influenced to some extent b\ 
the recommendation of several organisations of national standing that 
students of superior ability in mathematics be taught more challenging 
ideas. Studies of the readiness of students for the earlier introduction 
of traditional content and plans for revising 12lh year mathonatics programsi 
are relatively frequent. Discussion of these and other problems follows 
below, 

1. Can high school stiuienis learn some of the concepts of modern 

mathematics? 

One investigation (Byrkit) involving a small number of high school 
•®oiors indicated that the formal study of relations and the learning of ■ 
certain ideas in number theory were feasible topics for these stu den ts. 

Another study (Rougbead) involving sverage students at the 10th 
gtade levd showed that the basic notions of set theory, including iu 
terminology and its visualisation by Venn diagrams, and the graphing of 
inequalities were interesting and comprdtensible to these students. Ma- 
terials involving the notions of set, variable, relation and function were 
taught to students in grade 10 and above by methods involving teadier- 
pupil planning and the discovery of generalisations (Grubb). The 17 
studenU made great gains from September to May in their scores on 
the Langton First-Year Algdira Test. 

2. What should be the program in 12th year mathematics for the average 

and above average pupil? 

Four studies (Garb, Kaufmann, Lawton, Clark) dealt With this course, 
which- (diviously enrolls students superior in mathamjfjof , Xhe first 
(Garb) concluded that material Aom q>aoe coordinate gemnetry, the 
of sets, logic, statist i cs, and integral calculus should be Included 
in the course. The sec<md study (fCaufinran) suggested that soUd geometry 
should largely be incorporated into the plane geometry course and that 

, « 
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topic* in analytic geometry, rtatUuca, and the calculus replace some of 
the traditional content 

hrom the results of a (jue^ionnaire to college nvih^jnstics instructors 
and collie Mudents in mathematics courses the decision was reached 
at the 12th grade level solid geometry as a distinct courve should be 
dropped; that grMter emphasis should be placed on graphing, analytic 
-coractry, and the theory parU of trigonometry; and t^ some work on 
>«ati8tics should be added but no set theory or symbolic logic (dark). 

It is obvious that cmnplete agreement is lacking on this question of 
the content of 12lh grade mathematics. 

d. When can students begin to learn algebra? 

One study ( Davis j involving several teachers and classe*. in utistalc 
•New York reports that considerable algebra can be learned as early as 
the seventh grade. ' 


1. When can students begin to learn logical proof and demonstrative 
geometry? 

A imit on deductive proof and an introductory unit in plane geometry 
were taught in grades frwn six through ten (G>rley). It was found that 
concepts from demonstrative geometry could be Uugbt as low as the 
>ev«ith grade with a reasonable expectation of success. 


5. At^hat grade level should certain measurement concepts be taught? 

Oncfstudy (Beane) suggested that the concept of “ordering,” n«ing euch 
ideas as iongavthany nearer than, etc., be taught in the primary grades; 
that mcMuranent involving the use of different scales be introduced in the 


middle grades; that the concq>ts of st an da r d uniti, the approximate nature 
of measurement, accuracy, and prsdaioD could be leiuned daring the 
junior high achool yma; imd that a postulational approach to roeararement 


liiiglu be tried, in a course in demonstrative geometry, 

AmitlMr -Mody (Boeekmann) empluMixed.; that the development of the 
nodoh «f ai^Rudmate data wm esaential to the teaching of the slide rule 
at the ninth grade levd. 
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6. Whmt da the Mudies on the learning of algebra show? 

In a tiudy od, panetrataan in feolving dgebra probkaa (Hammer) the 
outstanding fiadhigi werh tka uniqntedM midh wf&k each student arrived 
at i n right andUwdspcndenejr ofauooeasfnl iolving upon the attitude towavd 
solati0ii„ I Getting an noeepfakble •nairei' waa iMuaily the student's primary 
c<moncnt undaiMandiAgi thui pmUem and ita atdnrion wia secondary. 
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When algebra was organised and Uught around cerUin unifying iheoMs 
instead of the usual topics, students developed as much manipulative 
skill, while acquiring a greater understanding of the nature of mathematics. 
(Kushta). 

Using a 'modification of the Winnetka individualised approach one 
investigator (Keith) found that “in beginning algebra students made more 
progress when working independently than when they were being Uught 
as a group.” 

Two methods of determining the characteristic of a logarithm and 
the decimal point in the antilogarilhm were compared (Clebo%vics). What 
differences there were favored a method involving the counting of the 
number of places between the decimal point and a reference point 
immediately to the right of the first nonsero digit 

V 

7. How effective are vuual- factual devices ut teaching nusthcmatics? 

A kit of sixteen visual*factual devices was used in teaching areas, volumes, 
and the pythagorean relation in the eighth grade (Anderson). The stu- 
dents using the devices scored higher, but not significantly so, on the 
tests used. There appeared to be no relation between the amount students 
claimed they used the devj^ and the scores earned on the tests. 

it was determined that teaching aids in plane geometry were not widely 
used due to inadequate storage facilities, insufficient time for constructing 
them, lack of money, inconvenience of usage, and difficulty in obtaining 
such aids (Turney). 

ft. What do the studtes on the teaching of 'geometry reveal? 

A textbook procedure for teaching area to seventh grade studenU was 
compared with an experiroenUl unit method (Green). The experimental 
group performed significantly better than the other group. The discovery 
emphasis seemed eqieciaUy preferrable for students above the median 
in intdligence test scores. 

Plane geometry was devebped by algebraic means (Richards), k was 
suggested that after three or fouf semesters of algdira such an approach 
might beteasible. 

9. Which activities are interesting to members of a mafhanaties tinb? 

Tenth grade plane geometry Mudents listened to deacriptioiis ol oettain 
topics for a mathematics chib and diea rated riwwt in tenas of inlerast' 
(Lombardi). The reactions of mathematics teachers were abo ofa^afaied. 
TTie students dioae, in mder of preference, field td|M,'^ oom^truotion 
projects, pure mathematics (topol<^, fourth diroension, etc. recreational 
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inatbeautic», and hiMor> .of mathematics; teachers, like the students, 
placed field, trips Hrst. 

i 

10. How dots tnmhtttuuics cducotton in ihe Vnittd Suuts cotnptut wiih 

that in othtr countrits? ^ 

In both Norway and Sweden, one study (Wahlstrom) indicates that 
mathematical ideas are more gradually developed in both the elementary and 
secondary school grades. Studmts q>end more time studying mathematics 
in school and at home. Subject matter and instruction are more uniform. 
Teachers are better prepared but their instruction tends toward the tra- 
ditional. Much attention is paid to theory. Many applications are made 
to geometry. Examinations are comprehensive and thorough. 

11. What do groups outsidt of tht school think about the high school 

mathematics program ? 

In Oswego, Illinois, 56 rq>resentatives of agricuhuie, small business, 
industry, and colleges considered that the same fundaroenUl mathematics 
training was necessary for all studenU (Shull). More mathematical 
training in the processes of arithmetic was requested. Critical thinking 
was rated as one of the most important products of mathematical 
training. The colleges and industries desired more advanced mathematical 
training for high school graduates. 

12. To what extent are the proposals of authorities in mathematics 

education being put into practice? 

By means of a questionnaire, proposals of authorities in mathematics 
education were compared with prMtices in the areas of aims, curriculum, 
methods, and evaluations (Shetler). The instrument was sent to a 10 
percent sgmple of all secondary schools in the 20 States of the North 
Central Association. 

There was agreement between the authorities and the respondents on 
aims. Multiple4rack programs were well-established. Many teachers still 
felt their programs were inadequate^ The degree of agreement on 
room methods and evaluation was indicisive — high on some low 

on others. The practices reoominended by the experts were followed most 
closely by teachers who spend moat of the day teaching and 

by those who are receiv^ professional assistance in their teaching; 
the largn* schools and the city public schools also tmded to follow thei 
Recommended practices cloady. 
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Research In The Teaching of Elementaiy 
School Mathematics 

ia the teKhii^ of arithmeufr daring 19S7-S8 dank nuinjt 
«ri^ problem tolving, the devetopment of mwnii^ tod andenUnding. 
and the comparboo of ahemadTo wy of teaching oerUin tofdca. Homog 
enoaa grouping, teaching aicb, programa for mperior popib, and faoton 
in achievement abo reoaivad minor otUndoo. The anawart given to the 
fce^ quekiona are briefly anmmariaed beloir. 

1. ^hat /acTora leOTi to bane (he greolarf ih/Zaeacc on saoeeu M aruhoMtir 

probiom-aofruig? 

High ctmfidatce; ability to interpret vocabolary, and COTiprnmiorul 
reasoning were signtBcaotJy aaaocial^ with the proklem-aohring iooccm 
of sixth grade students (Corle). The- type of operadoos involved, the 
familiarity of the problem setting, and the presence of saperfboos nomer- 
teal data were fouitd to be the important factors fat solving problents in 
another study (Post). In neither investigati(m was compatational abiKly 
found to be a aignificant factor. 

2. Art ItsMont ia meataf aritkmttic of mmek poimt? 

Sixth grade popUa given a aeriea of fwepared basons b mental arithmetic 
not only gainid aignificantly b their ability to solve ariflimetic problems 
preaesited oraDy but stnpa^ a control group, taught tradIHonany, in 
gabs in general arithmetic ability (Damgaard). 

3. Do 9tvtnth md tigkt grade pupils ustderstmnd the coaeepts moohtd 

in eomptUatienf 

On a test of arifliinetic memiings more than thiee-fourtha of naaiiy 
400 aeventh and dgh rib grade pupils b a large city acored ieaa 50 
perceirt (A^paf^). Pupib with hig^ echievement in ooaqMbtioo could 
have low achievement on a meanbga test, but fliere were no pupfla with 
Ugh achievement <m roeanbga and low achievement b conputetfonal skiO. 
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^ effective way j>f dividing the fimi between the 

develapmtnt of/ m^onXngt vnd computmtional practi^ in the 
intermediate gntdetF 

lniennedul« g;rade pupil* in group* <le%o*ing 75 pei«mi or 60 perctlu 
of tbar cU« tiine lo devdopmenul work achieved »ignific*nUy higher 
,»core* on teata roewuring their underrtanding of arithm«<ic and compu 
lalional akill, Oran pupils in groups devoting a smaller percent of class 
lime lo such derdopmental %fork (Shipp). 

5. Skomid the concept of a fraction aj a ratio l>e emphauzed at the tiilh 

grade levdl? 

Of 200 fifth grade pupils, one group was taught a fraction Approach 
Id dealing with parts of a collection, whik» the other g;roup was taught 
* ratio method (Sdvey). When the nombers were IQs or 100s. and 
ihe part* wrere 10ti» or lOOtha, the ratio approach was easier in exampW 
of the^ (r)=d type, if either < or d was the unknowsUb It was suggested 
that the notion of rMio be. introduced before the (^rations on fractions 
sre taught 

6. What i$ the beit uwy to teach the location oj the decimal pifint in 

division? 

In an eaperiment involving four sixth grade claaar* in three oommunides 
one group of MndeoU was Uughl to locate the decimal point in the 
quotkmt by the osoal method of *^BO»fng decimal poinU;" another group 
*as Uught to make the number of decimal plaoea in the quotient equal ' 
to the exoeaa of those in the dindend orer thoee in the dinaioo (Spooner). 
Testa revealed that odther method waa eoperior in terms of accuracy, but 
that the aecond method suipaased tlwr fint on the basis of “meaning 
given to the answers of verbsl problems" and the time required to perform 
the computations. 


7. h homogeneous grmtping in matkematies classes effective at the 
seventh grade level? 

Su of n aereoth grade claaset were formed into homogeneous groups 
psch by w of Mx criteria (Rogjer). Them were low IQ, low achicverttni, 
High Kkiereohmt, low reodtng ability, low social maturity, and high social 
maturity. None of them bemogeoeous grot^ did any better in adueve- 
,ment than groupf of Mndoita haring similar charaderistica but mrollod 
in one oI the 11 heterogeneoM riMera 

a ShottU a aariety of t e a ch i ng aide be meed in ariOmtetk mstrmetion? 
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One investigator reports that using a variety of materials does not 
produce better results than using only one material, if both procedures 
are used for the same time (Sole). 

9. What is the best « rty to teach the concept of area at the fifth grade 
level? 

One group of children had repeated experiences in finding the area.s 
of the same rectangular figures; the other group found areas varied, 
irregular figures (Sorenson ». Neither method surpassed the other* in a tftst 
on areas. 


10. What mathematics should he taught to superior pupils in grades 7 
and 8? 


One plan is to include the concepts of number, symbolism, measurement 
and approximation, statistics, operations, and. relationships ( Bryan ) . Num- 
bey sysTems, history of symbols and numbers, and real and complex numbers 
are suggested as topics to be explored. By the end of grade 8 a semester 
of elementary algebra would be completed. 

11. /fre 50-minute daily arithnt^c periods much better than ^lO-mintUe 
periods? 


In a study involving 600 sixth grade pupils from 15 schools of a large 
city thi^ group taught for the extra 10 minutes gained significantly more 
in achievemaif than the group taught 40 minutes (Daugherty). Another 
investi^or in the same city found that during the first year of a 2-year 
study the extra 10 minutes made a difference of only .1 grade at the fifth 
grade level (Denny). Howevwy.afler the teachers using the 50 minute 
period were given inservice Mining, the 50-minute ^oup of pupils did 
sigi^cantly better than thy'^^minute group. 


How are gains in arithmetic achievement at the eight grade level 
related to inteUig^nce tev^s? 


In a well-developed, statewide study in Minnesota it was found that 
the middle 5 percent group ih inteliigmce at the eighth grade level seemed 
to gain more mathematics information than either the top or bottom .S 
percent in intelligence (McCutcheOn ) . 


1.3. What changes have taken place in arithmetic as a school subject 
since 1900? 

Disciples of John Dewey influenced many teachers to base their arithmetic 
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insiruclioii on child experience rather than abstractions (Tompkins I . By 
1920 the interpreters of Thorndike had led many educators td believe 
that the way to teach arithmetic was to analyse it into many independent 
skills tod then give the pupil abstract drill on each of these. Around 1930 
a side effect of this philosophy was the social utility notion of teaching 
only that arithmetic needed in everyday life by nearly everyone. Since 
1935 the field psychologists, especially Brownell, have been very influentiak 
in making “meaning and understanding” the key words. The latest 
development is the emphasis on meaning and understanding supplemmted 
by the drill necessary to insure the retention of certain arithmcric skills. 







Summary 

# 

COLLEGE LEVEL 

STUDY of the research for 1957-58 reveals considerable activity in 
the area of the preparation and competence of teachers of elementary 
and secondary school mathematics. However, i^o investigations of the 
best ways of developing good teachers of collq^e matbematica were received. 
If in the 1960*s the coU^es are inundated with students, the problems of 
locating and inducting mm and wmnen ii^o the teaching of college 
mathematics are likely to be serious ones. 

This is the first 2-year parfod in which a noticeable effort has been 
made to appraise the place of tslevisimi in the te^hing of coQ^ mathe- 
matics. A q>ecial issue of the American ilatkematkal Monthly was even 
devoted to the use of television in teaching. Hiat the takeisi<m medioni 
does engage the attention and interest of dm atodcnts, at least, during 
their early contacts with it, does seem established. Whether the interest 
is maintained, for periods of tinie greater than a s e m e ste r needs to be 
investigiUed. The achievement of the tdevisioa group is usually better 
than that of the usual classroom gro^ The eareful preparatioa of the 
television lectures and the stimulation the professor by the ehaOenge 
of the new medium are factors diat most be coi^dmd in eiperiments 
evaluating the new medium. 

There is still a <feaith of stupes dealing with the pedagogy oi coUege ^ 
mathematics. Is h just persoMfity that makes one ctdlege teac h e r strik- 
ingly more effective than another with a ooeqwraUe grasp of his subject? 
What is there about the way outstanding teachers carry out their htatruc- 
tional activities that makes them so effective? Someone should try to make 
a obnical study a sampBng at these outstanding men mid women 
in action to see if there are dusters of p rt t e m s that asight be of aid to 
others who are less elective; Why ahouhhi^ some of the proposals of 
Polya and of the mathematicians tried out Md studied the tea£h(ng 
of mathematics to future social scientists be given a test ^ 

Several studies of the power of eertain data to prsdiot su ccess In 
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college metiienaUct were received. Studiee of thie type have been legion 
in the field of high achool mathemarica and other fiekb aa well Very 
scldoa b the correUtioii between the predkton and the criterion greater 
than 0 . 7 a Perhapa research energy could be uaed more profitably in 
other directions. 


IliGB SCHOOL LEVEL 


Du^ these 2 years many of the studiea were probably influenced by 
urganiiations like the Commiaaion on Mathematka <d the College Entrance 
Examinatioa Board, the University of Ulin<na Committee on Secondary 
Mathematics, the National Science Foundation Inadtutca, and the Nadonal 
(,oundl of Teaehera of Mathanatka through Us publkafiona, especially 
The Metkemetict Tmdw. 


The atiidiea <nt the readinem of stuiknta to learn algebra and demon- 
strative geometry earlier were of a teotative, informal sort Very few 
students and taachera were involved. TTie dnradon of the nqi^imenu 
was short The snl^ect matter aelected was Hmited. The teaching 
nMthoddogy was not always obvious. 

TTm mvaa tig a tia us into wiM the content of grade 12 should 

be were usUaBy done by one individual for one schtso^ Evaluation of the 

propoaab in the ckssroom was always left lor the fntnreL The content 
of mob of the phiposali was strikmgly similar, m most inbances, to the 
proponb of tl» gftsupe listed b the beguming of dlls summary. 

TTiare wm only one body that dealt wUh probkni-solviiig. There is a 
need for more studies like this one, in whiefa the thinking of a nn.l| 
numbar of bndents was analyaed in d«|ith in a cBnka! manner, inbead 
of merby using crude d^ like test scores <m masses <rf students. 

*** of uigebra and g o embry were lew and 

yieldad Httla thb waa new or levolutimMiry. Thara was encouragement 
study. Imwuver, fa wUeh other »b«s bebde. perfatnmnee on 
tedmkium were used to oempere the lelbive marits of two ways of 
organib^ the eontoit oi a%elwa. 

The study about the degree to whkb the leeomaMndations of authorities 
W«. ptf i,<, ni IntoMiu. A )>■«. 

TojMnimty b fihnd «■ the “eeiMne;” the, mint he tore that their 


The lab thb there ww high 


than on 
on aime hm 


opinions. 


on 


w not a 


woes n 


un me 


verbb batbueut of abus hia diMermb mmaping, fiw Mttmm fodividub.? 
Doea k meiute teadm see few relations between aims and mbhoda? 
Does b man that bma eouatUnle erued wUeh ia very diffionk to 
put intopinbke bactuaeof the charactarkiies of atudenta, the inadequacka 
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•• in teachers, and the conflicting aims of school administration ? These 
questions should be investigated. 

ELEMENTARY SCHOOL LEVEL 

The investigators of problem solving in arithmetic agreed that many 
factors were more important than computational skill. On the other 
hand, these same investigations uncovered different sets of factors which 
were important in problem-solving. Would additional “n” investigations 
find “n” additional discrete sets of factors? Is the number of variables 
influencing success in problem-solving so large that recipes and instructional 
strategies are bound to be fruitless? 

The research on meanings and understanding usually reveals that pupils 
taught computations only don’t show much understanding. On the other 
hand, pupils of average IQ and above who receive instruction emphasising 
meaning and understanding not only learn to compute just as well as 
those taught computations but also come to understand arithm^ic better. 
The research of 1957-58 does not dispute these statements. It is a pleasant 
surprise when students learn what the teacher has not taught them; it is 
hardly shocking when pupils do not learn what they have not been taught. 

The investigations dealing with surveys of arithmetic learning at the 
city and state level during 1957-58 raise some qtmstions but hardly give 
answers of broad application. If a 25 percent increase in class time 
produces a 45 percent increase in grade score, would a 50 percent increase 
in instructional time result in a 90 percent increase in grade score in 
arithmetic? Where is the point of diminishing returns? 

The study at the State level shows that schooU with students of the 
same IQ and initial mathonatical achievement vary in what their students 
achieve by the end of the year. This is a good beginning, biR the **grass 
roots” type of research requires that the reasons for the variations in 
achievement be found, and that careful analysis of these msons lead 
to a plan for better education in specific schools. 


RECOMMENDATIONS FOR FUTURE RESEARCH 

The recommoidations for research in mathematics eduction made in 
1955-56 apply to 1957-58 as well. Huree major points were (1) that 
crucial problems should be the subjects of investigation; (2) that more 
research should be of the. eo<^>erative, team-like type; and (3) that the 
results of research should be cleariy and adequ^dy reported. 

Some crucial problems were attacked in 1957-58; teaching mathematics 
by television; finding out whether precollege students can learn some 
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of the concepu of modern mathematics; Mudying the holding power of 
the *hooU with respect to mathematics teachers and the readiness of 
superior pre-high school stm^U for work in algebra and geometry; and 
ways of increasing the number of undergraduate studenU who decide to 
do graduate workln mathematics. 

As in 1955-56 there do^ not seem to be one reported research ^udy 
involving the active team-work of two or more invartigators. As a result 
mou of the studies reported are. in gmieral, narrow' in scope, Umited in 
duration, restricted to only a few teachers, and carried out in a con- 
stricted geographical area. Tims random sampling, which is a necessary 
condiUon for the use of statistical tests of significance and for drawing 
generalisations, was not ntilised. Yet such sUttistica] tests were used! 

The resuha of research cannot be clearly and adequately reported in 
pamphlets like this unkss the needed information is suppUed. As a 
minimum, the problem and subprdilenis should be dearly stated; the 
number and characteristics of the subjects of the experiment, including 
the teachers, should be provided; the duration of the experimeal should 
be specified; the methods or treatnkmts used should be clearly deKribed; 
the method of sampling should be ^ied out; the validity and rdiahility 
of evaluation instruments should be given; and the findings should be 
separated from the conclusions and recommendations. 


Unanswered Questions In The Teaching of Mathematics 

THE FOLLOWING QUESTIONS are thoM uked or iiopUed hf the 
research workers whose rtudies were rq>oite(l during 1957 * 58 . 

1. Wkst^sre the effecti^t messt of chsi^Bf tukwkt toward msthemstica ? 

2. Whst SIS the effecth^ »etss of iatmtt m msthoastks? 

3 . Would s diicoYcry sp|tro^ a|^lM to upper iMt^matirs 

oourtei prodooe more fesmi^? 

i. WWt ere the disrscUristke of good teachen ^ sstheMtks la tern of 
whet ther do esd how they fascUos? 

5. How thouM the fweeeat ooUego methemerio profrem for proepeetiire •ecoinUn 

•chool Moihemetice be ferised? 

6. How can mati?e thinkias m BMthema tice he ofaluated? 

7. To what eatca t have the wathematke p r og r am of Ameiicaa coU^ee been 
reviaed to iodude mm of *^moAm mathenatica?** 


t ooaraea is aiitluaetic 


for teschinf matheia tkal 


ERIC 


8. What ooooapu of alfobra eaa be locoewfaUy uofbt te gndat 4 to 6? 

9. How eta uedenUiMliBg of alfdir*, ia eoatnM with BMaipakthe sldU, be 
eralnated? 

10. What "deati wood” should he |waaed froM 
Algebra? CeoBMtrjr? Co l lege niithemHifs? 

11., How eaa graphiag be taa^ aaece effeedvaiy? 

12. What are appn^^iriaie wateriala aad enreb 
proof at the aiath grade levd thm^ algaUa? 

13. Are integrated ■atbataatlea e e a ie aa at the epUa g a freshman lerel mo it 
effective thaa separate eoiinaa ia college algehfa aad tri gen osae tr y? 

14. Are iatagiatod aiatbematice c eo n ai at the lOlh or 11th grade asore 
effocdvo thaa oepaiato c oa ia oi ia plaao g e oae try , advaaeed a lg ab ra , aad trigaaouatiy? 

15. Are ekaaeatary school teachers with strong preparation ia atathamatks ai 
effective tlaia tbooo with weak pioparatioa? 

16. Are secondary school taacttta with strong prepeiatka ia msthemaCics atorc 
effoctivo thaa theae with weak preparatioa? 

17. To wkat e^eet akonld aodal applkatkas of aiitkasotk bo tanght at the 
seveath aad eighth grade kvde? 

18. How do ekoMBtary aehool stutfamts of diffaring ability attati ktMhiwHc 
pndtkaM? 


UNANSWE^ QUESTIONS 2I 

^ of tetching the “three c*»e*" in probl«n« 

inTomnf peroeatf 


20. Whnt kind of ineervic* training i. moat effectire in improving teachera of 
tciMX)! nutliemitioi? 


21 . How effecure it the tMching of algebra through iu pbrtkal applicationa ' 

22. How effecthe it the teaching of plane and toUd geometry timallaneooaiy? 

23. What training in matbeuiaiiet do oar pretent high tchool mathematict teacben 
hite? 

2C Atide from reanipnlaUre tkillt,' what underttanding of algebra do high wbool 
mathematict teacher* pottett? 

2 S. What kaowledga el kgkk pm tati B d by the high mboolteachm of mathematict? 

2^ Hew much knowledga of ooOage mathematiea it reuined by high tchool 
mathemetiet taadwn after 1 to 10 yean? 


Appendix: Summary of Research Studies 


AiMAicotE, MAiJOfc J. A DevmlD^ent of 
%ikbi for tli« of Alf^kci 

aini *1 Gtea 

High School. (MXd^ 19S8, 
bAm-So^tbem Co!l^«, Bimtliifham, 
Al«j 

Mmjm Fmuiiy Rif BUck. 

PmM^ms. — To (1) a 

rrUtionship liNw^»i v^aiiomaJ iMtlNma- 
lies and r^ukf hi^ Mtbesatks, 

and it) to davaiop sfUalH fm toftchiai 
algrbrm and goomeiry ml Cleoa Vocatk^l 
High Scho^ 

Fr&cedure. - - Hifh ic^Kil matbcsnalic* 
ind fthop tbaorf t«ili w«« rtriew^ to 

c ompare the usual high school ma^^ 
malic* probletua with iba ihop probkiita, 
Instruclors in the school were coosulted. 

Mmf 0 r Fimdingi and Cmcimm&n 4 , — 

< 1 ) The bask priedptea of matb»atlea 
found to be the same iu the high 
school mitl^utka probleim aud the 
prMmm. (tj ak^ r^ulra 
more diffkmlh Init mme prae^toJ pr^ 
lama. (3) SfUabi ittcorporitisi the 
functional material were de relop^ . 

ALKtm, C. DoMe* Mathmatka bi»lni€* 
tlou ¥k T^nriakMs. (1^8, Frreiio 
Sute Giilefe, Freano, Cal^imla.) 

Prokiem, — To determine the 
efle^reiieaa of k^lructioii wm telenriou^ 

Freewfare. — Tl» oeurie, AdhraM^ 
Probkms in the Temhing of Aiithaattk, 
was effei^ via Freai^ 

State Coli^ in dm taU of 19S6<57. 
FIfiaaii' programs of l-koor mA were 


teletri^ed. Eightf fire rtudeoti twk the 
cour^; of the 64 replies fiwi the 71 
whti were t^chiag« 4^ were in el^neniarf 
^hool*, 11 in junior h^ ^hools, and 4 
in tenk>r high schools. 

A quest! emnaire was ckvised io eraliMic 
the (hqpee of instmclirai^^ the quality 
of iasmictioii^ and tl^ adeqijuirf of the 
technique of tekrmng. About 80 sty^ 
dents rMponebd to this iBstrement both 
It midterm and at l^ t»d of tbs cournc. 

The resalts of the midimn and final 
cxaminati<wi scores of the televisbn stu- 
dents was c^mpami with three oifc^r 
sections of the «>ar^ not taught hr 
telgsision. 

Maj&r Findings md Ccmlumom. — 
(1) Compared with regular 
inatructi^. the teierkion instruction was 
more interreting; ma^ umimta^ng a 
little lees diffkoJt ; fkhM greater reten- 
tion; produ^d greeter attention; and 
made learning as effki«t d^pite the 
lack of dasa qureikms and dbeimsons. 
(t) The qiseUtf of the mstnielhm was 
appro^ bf the stedmita. (3) Ute 
teierikem technique, espeetnllf the use of 
rieuai a^ wes rmy satisf^lorf to the 
•tedents. (4) Based mt the sum ^rem- 
Ineticina gtrmi to the fomr greifpi the 
telertami c^ea tiered lo a kgm&mstlf 
higher degre than tlte other three c haees . 

hnmmoK Gkome R. Vkual-Tactual 
Deticm: Thdr Rffictescf in T^ch- 
mg Aree^ Volmne, end Phy- 
4tA^retn ReklioaAfp to Ei^th 
Grade QiUdren. (EdJ>.« 19S7, 
The PMMyhmidt State Unirersity, 
Unieertity Park,) <« 


24 


ANALYSIS OF RESEARCH IN TEACHING MATHEMATICS 


Mm/Of Fmcmity Adpwr. Abram 
Vaader Meer. 

Pnhltm^ — To meature iSe eificacy of 
a kll of 16 Tfaoal-tactital daricM mod b 
ao frada arilkmacic onit iavotnag 

araaa, mlitmea, and the Pbrtl>M«raaD. 
relatioB. 


Pr9€edmrt. — A total of 641 n^kib 
(tado atodanta froai tLraa Jsider Mcii 
M-l>ooU wore diridod aboot equally into 
aa aopei^BM^ asd a ooetrel (nmp. 
Aft«^ 6 are efc a of tba aoM kiad of ia- 
ttniedoa thara 1e0e««d a poiod ^ 8 
•■ilka la wUek tka *****in i of tka 
«P«laaoataI (ra«p aaad a kit of 16 
Tiaaal^actaal darioaa b explaiabc anr 
■dtarialtatkaatadaeta; tka deakca ware 
aTaHaUa at aO tfaaaa to tka att^ia for 
aaU-kelp aad Mady. Tka eaatr al greofo 
did aoi MO Bay maaipalatbe derioea. 

Oa a pncroaa taat (baa at tka ead ^ 
tka ab-voak paiiod, XM paira M atodaata 
iMtck a d oa inHiRifnoe aad aoaaaa «m 
fonaiiif. Tka oiMfioa far 
two ctoopa of atudeata waa tka rnatibnif 
•core oB taata oa eartaooa, eoUda Md 
rifkt triaacloa (baa dnriac tka pceiod of 
8 we ek a. Qaaatifmaairaa wan ad»iwtt«. 
«rod to datamba Modaat pialai aa tj a a for 
tkmr 'foar aM>or aakiaba M tka bocfai- 
aii« aad aad of tka period M 14 waaka, 
aad to fiad a«t tka keipfalaaaa aad 
fraqaeacy of oae of tka darieaa. 


Ma/ar fimJmga mU Cmtimdmi. — 

(1) Oa tka okariaa M tka aapariMatal 


fmp eaaaloteirtly aeaaad Mpkar tkoi 
tka aaattal (laap, kat aat aifalfieaady 
aa, (1) Tka wridraie a for jadgiat tka 
tW da rie aa far atadeab vfA 

daala la tka a ipariw ia t al giaap witk law 


aifkaatly ao. oa tka critarioa taat ikan 
did aaadoBta b tka ooauol (roap witk 
law aeatal afea. (S) Tketa tpp a ar a d to 
ka m lalatiaa batvaaa tka aaaaat ata- 


daata atotad thar wad tka darieaa aad tka 


aeaaw aampd aa tka critarioa. (4) Tka 
aaa a| tka darieaa a p pa ai ad to fcaaa littla 
affect on atadwt prafainima for 


nutic* in cootnit witk their three other 
maior »nb)octa 


BtANK, Donalo Cairx. Coooapu of 
MeaMreBMOi and tkeir lapliaitieu 
for tka Rifk Sckori Carricolam. 
(MA, 19S8, Uaieeraity of Illbri*. 
UrkaaaJ 

Ma/or Fmcmity Admumr. — KaoBoth B. 
Hendaroon. 

PrmUtmc. — (1) To idaatify a aat of 
oomcmspu aad prbciplaa haaic la aa an 
daiau^lbf of ■aai ofa e at t d) To d*h 
tanaba wkkk ci tkeoa eoacapt a aad 
prbciplaa «a probably ba tM^ b ki«k 
•ckool laatkaatttira aad/m- • c i a a c e 
claoMo. 


Fcmccdmct, — The litwature daaliof 
wkh iHwnarea a at waa road 

Mmtmr FimdUt^ ami Camdmmmma. — 
(1) Tka oaaaopt af «derb( akoald be 
toa«b b ba prWery gradea. (t) Ei 
parieaoa b Boatorbc wkh diffaraat 
ocalao caa ba btrodaood b tka middle 
fiadea. O) Tka ceec a pt a of ataadanf 
oaita, oit Bi D c a Bt d^pta, tka approximate 
aatara «d a ma^maamit, aocaracy, aad 
pradaioa raa ba taagkt b tka itmior 
high arW. (4) Pbkapa b tka Jaaior 
high aekaal tka typaa of ooalaa aaaadatod 
wib pkyaieal ma^irttd m caa ba taagkt. 
(S) A p obal a rio i i a l apptaaab to amaaaio- 
■toW aighl ba farire^Mad b a plaaa 
gaamatry eawac. (4) T rirme mat i y, or 
tka iriaonm, aright ka aaad to back the 
dWwejtoa katwaaa foMfemaatal aad 


BocutAN, ItaanAli. Taaekbg Appraxi- 
amta Dab aad dha Sida Role. 
fM.S, 1IS8; Blbeia State Uabarrity. 
Normpl-) 

Ma/ar Fmadtr Aidaar. — T. E. Rbe. 

Frabttm. — Ta daaalep a wait aa tka 
tcaeU^ mt the riida rala for a eoaiaa 
b aaooadaiy aekaal daaaaatary a%i^ 

Pracmimn, — A aait for taaekbg tke 


APPENDIX 


25 


Uuk rak mm (kvelopad witb tpediJ 
ttl^Uot) I© deTtriopItvg M axidcrtUEMliAf 
of approi^imate dattu 

FimdU^ amd CiHjc/cfiw. — 
il ) Tbe sail mm toscblAg 

the ftlkk ruk te M peroeiit mi the 

(2) Plmemmi ^ rfertmal 
poi&i mm the wmm, ireqast mvm made 
M ft r^h ^ the Mthod mi teerhitif ^ 
dkk rak. (I) The mm mi a c k ft ereea 
%cftk nKxkl mm taftw^tkl m the taoceeft 
if the imit. (4) Sao oe ee k eeuif the 
Ukk rak hkUy eeeerlefed 
»iK©eee m the oaii <m ft|^fxudme(e ^te. 
iS) The alt ea the elkie imk the 
(^OTiittfttkai ^ the ehemc^rktioft ^ 
ogftrithin k a Uuv imit aeey. 

fhwww. SmrgM Mamy Daittu; OJiU. A 
Stwiy mi the Methematkae Prefraa 
k the Im^mm mt Tachaetefy at 
Sahrt Ihiitmitr (EaJf. 

• 1958, Seimt Lok UekmitT, ^ 
Look, MkeowU 

Jdm^ FmcmJtr Aim^r. — WaMo A. 
VesMu. 

FrmbUmA — to tktonmae ^ relatka 
betoa fiadea eani^ k atothemetk a 
oottieea hi the enfiaeeriim achoolef Sekt 
Lohh UktFinhy, Si. Look, Mlaaecri, 

r> 

Pr*c*imc*. — VarkMM w rt fatteal metlt- 
<xk, Mpacklly r eg r eotoa aad oorreUtioa 
ualyBw, wmn «m<I to (faNnwhwi whatiMr 
rrecUt point im«cM in ■■tktmitim 
o nur— ukan Miiinr c««ld be need te 
predict ^ cerreepondtot ewnfee ia 

differ FbtSm^ mi Ctmdmrimt. — 
Grndae kl pr eei ea e t n t t fie i <Bd net c«ib«- 
Ute biglihr wkh tboee ia tbe ooafwi ibet 
{oUowed. Hence, eocb pr eno ue (radea 
cooU not be naed for pndkthe pnip o oee. 

Bbyak, Eomcs Bomta. A Matlw— tki 
~ Profnun lor Sopariw Upper Cmda 
Pi^Oa. dU. ib EtL. 196ft miBola 
Sum Unhenity, NoimiaL) 

Mmtm FmtiUy Aimatr. r- Fnaeia It 

IMvVBe . 


Prob^en. — (1) To learn what provi 
aje heUg for matkmatksaPy 

ft tt p ej i©! poj^ ifi the ee^th and dLgbth 
ITatka. aMl (I) to $rnum a mathoxiftticft 
profroi for that. 

Procmimrm. — Profoftftkmal litomtnre 
erae toikkd^ A qneatioiinaire to deter* 
mim whftt waa bdaf doM tm matbe- 
matkally eaperkr in grad^ 

and mm amwered hy 124 

tearhen ef theee |;Fadea, 

Jtfa/er Fimdim^ m^d CmmcUmmA — 

( 1 ) The ftorrey of the Itealve iiKlkated 
a need apeckl prmnMkom (or tk» 
^itod chiM k the two g^adke but aleo 
that link had bea dooe. (2) The 
malte of tihe qt»eetiociaftire t^t 

a email pg ^e ota ^ ^ dk atrperior po^t 
waft fieea a broader aad more aooekrated 
ptofram k mathematke k gradea eereo 
ftAd eight. (3) TW propoeed profram' 
waa aroeml the ooMwpu mi 

attmber. tymb^Oi, meaaaraie&t aad 
ft^msak^itiofi, aUti^km, operatioiM, ami 
f aactfoo. The ptofram h aa mce Wa tod > 
ooe that will take theee fttqperkr atmkiMa 
kto the ftrrt half id akth grade algebra 
hf the ead ^ Am dightk grade. Nats* 
bar fyatoaaa; hktey ol ^mb^ ami 
Ditmbera; real, imagiaary, ami raapka 
Bmabm; aad imxtoa matkmiatka are 
recooaimidad. Three leechiag uaits mmm 
dcreloped. 

» 

Bncrr, Dorup tUmonn. Sen end 
NnmbCT TImoit in tbe Hifb School. 
(bLS., 196ft niiaoit State Untenttiiy, 
NomaL) 

Mm/of Faculty AiuUcr. — T. E. Rtne. 

Problem. — To develop a luii ia tbe 
lonndatiooa of Bockcn matbcmatica 
tnarboMa at tbe Mnior level of tbe 
Ufb eofaooL 

Procedure. — Uaita were developed on 
relaiiona, nuatber lboor)r, adta. tranefor- 
mationa, aad eaeai^ovpe tlKl tae^t to 
eight atndenta. 

Mmior fin d ingr md CmHutiimt. — 
(1) The ela« teemed te nnderetead tbe 
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enii om reUtio** «» « m tbt 

«*««(« icora WAS 27 oM of 30 
potAis. ■ (2) A omcImms wm 

dra%a abooi tlw baM m miwhsi ikeor) 
»i»pe iW MTtnge toom wm» ahomt 37 
«« of 40 poiAi*. (3) P«tV|M dm lo 

lt» sWi lime ,pe»i «* irt^fonMtJoa^ 
*«»d MouffXMips tlw artrmfe «m« wm 
• bcHji II Ml of IS poletA. <4) Si»M iW 
ar^ng0 ta»fw mbrnm S? of 100 
po4«K ibt t^i 

ik«we kick M-lMd ^a^ts cmW oader 
9 »«Bd MMo Meieml from iJm 
of modem s«ik«Mrk^ 

Ch».swj 2 B, Ddnals CiAjifTUT. A Pro- 
pM«l MeiJbod of LMiAiac the Mdii 
plkAtiM T*W» m the lasler Hi(k 
Sekod Lwl. ( MXd, 19S7. GJlege 
of Edmmihm, Okio Sloio VmwmtUr, 

fmcmltr - NeUm, 


a^THEMATICS 


, PnoWem, - To de»W • method for 
leAmiBc the mBlHpIkM^a ubk; on ike 
joAtor ktfk srkool WseL 

Prwrd«e. - Metkods of !•,«», 
oktifo ta Odds Mtside of moiketnoiko 

W€>m Ffadimc* «d CmtimMms ~ 
The <rud iMoMioM] metkod wm ckomi. 
Tkio iaiwiem gtimdac tlm emwtr to a 
eombiMtio* vkaa it oabim be recalled. 
Thea the swam m ckackad tqf oonimhiiis 
• maWdieMka tahk. The m,.iMaMt 

•• tmm fnraut the Mwdeat’a attcotioa 
oa kk effort to raaember. ft fe ncom 
aeaded tkat tke method be leaied with 
•cmlcsiu. 

Ci.»aa. l>Ma<iTHr T. Aa laetMisaiiM 
iMe the Ralatire Impaitaac* for 
CaUa,t Preimratioa of tke Toptoi 
•* TwalRk Grade **“*trraatlra 
( 1968 , ilaaarb i f State rAtit gt. 
Upper lieMdak, NJ.) 

Prek/em — Te datarauae what akeald 
he the eeataat of tke Uth ende eed^ 
preparatory aetkaaetka ceaiaea et Wrat 


Oraape Hiph Seked. Waat Oraaca, NJ, 
ia mdm to praHde tke atadMta witk tke 
bast poB^ kaadatioa far aaooeaa ia 
ooHepe wwk. 

Proctimrr. — Qae a ik ima irea ware sam 
to atotkreaeika UminMora ia 133 — »tipt 
edaiiaias Wmt Ora^ radaatae. A* 
• therk, SR cellese fra akfwea were «>f if 
The »taeattoniiaiiw wee eew 
Mfwctad frt«j a Ite of topiew i M »» d ia 
to® ISk siade lettkooka After tke 
****®aal of prereqaMita maiotiai ikw Im 
^»*»iaed 74 lopka, Tke <^p«e of im 
pwtaaoa of awk Kipic was rkerked by 
ika ooUepa ^tnwtore. A sinpier bw 
***‘^ qweMiMtaaira wa* seat to tba 38 


Ei^ aiae colkfre «ad 4i freakmeti 
replied. By ap^pnaie wwikiaf «f tke 
d^ree of inportaiKe tke lopka were 

makad aader tkree beadiass; ^oeral 
a«f MckMoaJ carricaU. gaeeral catrirala 
oaly. f|pd tockakal cwrrkala oady. 

FimdiAgt ead f fttrfaalrwi — 
frx^ aa analysis of ike respoaaes H ww 
decided lo drop sdid ftmaeirf as assek. 
lo retain dide niie iastrectioa. to place 
freaier esapkasia on tkeory la tHfOMtoe- 
try and algr^ to iadade aoere srerk 
wftb° statiMka, bet net to iadude aet 
theory or symhofk lofk. etotpi poaaihty 
aa optkmai additkas to tke CMrea. 

Cu»owicz, ALcxAiiMa Emil. Ab Ex- 
toMka of tke^Johaaoe-Neyatoa Aaal- 
nk to TW llat^kc Vatkhlaa 
Apdied to a Study of Tsre M«ttod« 
of f>eten^tag tke Otorackrietk 
of e CoemoB Istpatithm (FdJ).. 
1^ Teadtora rtiQafa. Cdaaibia 
Uai*«aity. New York. N.Y.) 

Ma/m Ftmlty — Myrea F. 

Roasltopf. 

FrabUm, — ( 1 ) To 
liamHi of twei 
chmtsarittie d tke 
ef a aaedker aad d loeetkif tke 
ta tke aalileciaikkai d a 

locaritkm. (2) Te 

Neyaua meikod of statlalicd aaefyaie to 
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ihrw Micluof rarUbfet ud to apply 
tbk to problem (!). 

Pr^ctdmti. — Pwr cliaeea ierolniii 
botb bifb acbool aod ooUafo ModmOi 
were toefbl by a meibod (A) in wbkb 
ibe kgarii^ of a nnmber «raa detormined 
dibar by tba number <4 difita to ibe 
kft of a nnmber freaier ibaa l« or by 
tbe onmber of nMnoe betw e ^ (be <fectsaal 
point and tbo ftrM nonaaro digit when 
tbe aiimber wm baa tbao L Four <Hb^ 
cUaeaa irm laiigbt by a BMibod tB) in 
vbkb naa waa made of a refenmco point « 
<C) plM^ed bnmadiat^ dm tbe fim 
iiooaero digit of tbe nwbm^. Tbe aoto^ 
i«er of plaoea batwa en tbe reference point 
acid tbe dertoml point detemtinod tbe 
rbaractm^e. In boib matborb tbe deci^ 
mal point waa in tbe and- 

kigarlt^a by procedurea cerrmpoiiding 
to iboae in tbe inmaa pr oceat, 

Meiaorea for botb grrwtpa of atodenu 
were obtotnad on b^^anoa. nnmarkaJ 
abibty, and ambal maaoniag, m wall m 
icoraa on. two criterton ta ma. By emna 
of iba J obnaon -Nayaaaa lecbakpit tbe 
rmagaa of mJnea for aacb backgrouod 
trait, wberdn tbe difference in acbb^ 
meal b^e^ gn^pa A and B wet 
iigaifioant, waa detmained. 

Ife/er FimJSim^t md Canrfadena. — 

(1) Uigb arbool atodanta of awerapr or 
bettor atdiliy taogjit by oMtbod S aconNl 
bigber on^a criterimi leit Utaa tboae 

by aacdbod A. However^ after 
botb gTi#epa bad mffkrtet tinm to laara 
ibeir raapectlre aietboda, tbma war no 
appraciabla diffoemaa betwemi tbaaa^ 

(2) CoUaga alndanla m maibod B wboaa 
back ground a co rea were bigber aoored 
bnttar. 4n a atadalicaUy aignificant aenaa, 
ibaa tbeir ooumerpaita la aaatliod A. 

Conu; Cltini C. Tbo^ila Proceaaei of 
Sixtb Cfoda Fmpik Wbila SoMng 
Varbal Pmbkma la AriOunatie. 
(19St» Tbn PanmqHhraala Suta 
Unhenily/ Uahmiltp FbdU 

Fro hUm To datembto tbe faapor« 
mm of omtafai fat^ra fai tbe ^rbknetk 
proUeokicdvinf of aixth grade ptipik. 


Proctdurt — Sermsty foor aiitb grade 
pypib w«e {merrwymd, one at a time, 
wbife ibey aolred eight rerbal problemt 
lovohing arHbm^lc, Each popU read a 
prcdikm (Malty and then M^ily before 
v>orking oat tbe aoltrtkm oo a card. 
Tape rert>rdiAga made of each inler 
Tbe interfiew and eoluti^ were 
etaluatod fm’ acraracy. ccmce|H eialua- 
(H>a, reasoning metboda, (^ree of coo 
fidet^e. Tocabuiary faiing, and reading 
eflic^Kir* Tbe relaiionaiupe between ac- 
carary in aolting and fi^ 

pfobbsmaolting procedarm mia tested 
by meant of the coeffkieol of coaUagror^ . 

Mm^or Fiadiagf mnd Coar/wao^. 

< I ) Po|nI« lend to orerconfidenl cf 
their problem ^epliring abili|[y. High 

confidence and probiem^Nolring efficknc) 
tbow a eUiitlkally tignlficant reUfion- 
thip. (3) Correct interpretation of loc;** 
baUrfy m related to prx4rlem^lriog 
^ficicacy. <4) Papiia little refer* 

mKw to life applicalm^ in eolrtnf or 
eiptaifiing ibeir prob^i^, <Sl CMpu* 
tatlMal reaiooing to an effoclire proced* 
are in probkmW«ine. t6) There in no 
kgnifkMmt rela*iuiAbip betwemi oral read* 
ing fittoncr and ability to work problento 
oorrutJy, (?) CompoiaiiocMil ^t-oracy 
It not a ma^r factor in problem -to! ting. 
CoaLir, C. S. An Eiperiment in Readi* 
eoto for Logkal Thinking and 
Dmrmitratire Geometry'. (Ph.D., 
19S9 CocHge Peabody College, 
Nathtille, Tcao.) 

Mujor FocuUr Admser. — J. Houalon 
Banka 

Prohirm. — To determine |be minimum 
a^ at which aeerage and atiperior popili 
can master proofs in demonstrati^ 
fooenelry. 

Procedure, — CUtoea from grades 6 
timxigfa 10 wme taogbt a unit on doduc* 
the proof and an introdnctory unit oo 
plane geofiiotry. Gtmk 10 waa need aa 
a cMtfnl group. Aebimmenl mu wme 
adminbteged gl the conditokm of the uaiL 
Tbe rdaihe ac biceem enl of the groups 
waa dtoermbrnd. 


ANALYSIS OF RESEARCH IN TEACHING MATHEMATICS 


^9,jor Finimgt and Condudomi. — 
Grade 6 popila ehowed ineufficieiit me* 
turitjr to muter the materitl t ndi e d, 
There wu rapid growth la Grade 7. 
Sncoeeding grade* ehowed dower, but 
conautent, iraprovadent. 

On the baaie of thio experiment, dem- 
onstrabre geometry can be introduced u 
*erly a* grade 7 with a reasonable 
expectation of •uccew. 

CauMLKT, Richard D. A Study in Pre- 
dicting SocceM in Algebra. (MJ^^ 
1957, Iowa State Teachers College, 
Cedar Falla.) 

Major Faculty Adviser. — Irrin H. 
Brune. 

Problem. — To find -a reliable method 
of predicting the marka of students in 
algebra for guidance purposes. 

fyocedure. — The multiple oorreiation 
w»* detennined between the algebra 
•nark* of a set of students and (1) scores 
on test 4 (Quantiutive Thinking) of the 
, Iowa Tests of Edocatioaal Derelopment, 
(2) composite scores of tests 1-8 of the 
same series, and (3) intelligenoe quo- 
tient* u meuured by tbe Otis 
Quiok-Scoring Mental Ability Test. 

Major F indtags aad Conclusions. — 
The coefficient of multiple correlation 
was found to be. 0.78, which. is significant 
at the one percent lerel. A predicting 
etfuation was obtained. 

Commits, Kxnnkth Bundiiti. A Stu- 
dent Experience — Discovery Ap- 
proach to the Teaching of tbe 
Calculus. (PhJ), 1958, The Ohio 
State University, Columbus.) 

Major Faculty Adoiser. — Harold P. 
Fawcett. 

Problem. — To determine vriwther a 
riudent experience — discovery appnadi 
to the calculus — produces mm |no> 
fidency and understanding than the w«r | 
mdbbd* of a>Hege metbematks teaching. 

Procedure. — Representative caknlus 


textbooks' were studied. ^ud)(^|^ 
designed to encourage 
^t discovery, were prepa^; the gen- 
eral plan of these was to moounge tbe 
*®*hihg of generalisations from numerfcal 
examples. 

The course wu given to one 
»ecUon at Kent Sute University. K^t. 
Ohio, throughout each of three quartm. 
Comparisons in terms of tests were made 
with control classes Uught traditionally. 
Student reactions were obtained via a 
questionnaire and a student paper on 
“What I Conceive the Cslim lm To Be." 
A modmt study of the change in attitude 
toward mathematics wu also made. 

Major Fmdiudtt^amd Cmtdutioas. — 
The experimental group performed sig- 
nificantly belter on tests on understand- 
ing the calculus, ud just u weU on 
manipulative prohl^-solving profidency. 

I 

■ I 

Damaard, GmorvikvB Timivn. A Study 
to Detennine the Significanoe of a 
Mental Arithmetic Program for 
Grade Six. (Ed.D, 1958, Colorado 
State College, Greeley.) 

Major Faculty Aioiser. — Edward 
Kelley. 

Problem. — To determine the effect of 
prepared leasou in mental arithmetic on 
(U the siKceas of students in solving, 
wit^ut pendi and paper, mental arith- 
metic problou presented oraDy, and on 
(2) growth in andunetic u measured 
by standardised tests. 

Procedura, — A test in mental aritb- 
metie wu constructed and given at the 
beginaiiig aad end of the npei Imeiiial 
period ^ 13 we^ to »I sixth grade 
atudente frens 12 Hath, grade deseroenm 
from 11 tdmola. rn^gftmal leseooe in 
mental a%hmelic #MreVgiveB twlee a 
es|Mrinaimtal group. A 
•Mndarifikd test ih arUbaetie waa abo 
fNeo to 40 tindante at tW begbudng and 
«d M tha mqMalMiit. Mauhed in btms 
of^heir sodijb eg the ateathriaed arifh- 

■B^laaL IQRpniia ware drawn raadepH 

from dm matebd pain in the total 
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troop. Anolxtic of mioace bf daw 
lord* WM nt^ 

Major Fiading$ mi Comcltuio^ — 
(1) The eeriee of loMooe in meoul 
arithmede ptodoeed a atatisticaOy rig- 
nificant chance in the ab^ty to aohe 
witl^ut jpaper and pencil mental aritb* 
mdio probleoM piwented orally. (2) 
All ditw ability groope benefited from 
tbeae leseona by about the aanm amoont. 
(3) The eeriee of Iweoaa in m*nf I 
arithmetic aignificandy increaaed the gen* 
oral arithmetic ahility of the experimental 
group. 

Daochkty. Jaatto Lmm. A> Study of 
Achievemeota in Sixth Grade Atidi* 
metic in Dee Moinea PuUk Schoela. 
(EdJ)., 1957. Cohoado State College, 
Greeley.) 

Major Faeultjr Adtdoer. — Paul McKee. 

Problem, — (1) T® eompare arith* 
niede acUefement of aixth grade papde 
of Dee Mdnee in SO minute daaaaa with 
those in 40 minute eeetioM; (2) to 
analyw the fitaeae of oertala standaidiaed 
{eats in arithmede for Dee Moinee 
aehoob. 

Procodur*. — From a total of S96 
, aixth grade po^ expwhaental and con- 
trol groopa, taught ari^wde SO and 
40 minutes per day luapec d rdy, ware 
formed hmring the same mean on Foam 
M, Adxaaeed Battery, at the Iowa Every- 
Pnptt Teat at Bode AritMnodB «nn. 
Six motttha iuar another lotm of the 
same test wae used. The iBfbiunew in 



for 'thin patpeoa. 

The validity of the* teat forms for Doe 
-Ptin ttnd itt tt irnn 

Major Fittdiaga aad Cmthdmu. ~- 
(1) . The SOminnte group aatpaeoedthe 


dOmJnute group far gains in overall arhb- 
amde aeUovement by a statisdeaDy 
tignifieaht amoutt. On Part I (Funda- 
mental Kriowledge) the former group 
gained one grade year more than the 
latter. On part II (computation) the 
fOminote gi<^ did better. On part HI 
(problems) the SOmiruite group did bat- 
ter. (2) k was decided that fonns L 
and M wwe net of equal diffieulty. (S) 
Foram L aad M were found to be in- 
valid testa for tbe beginaing of grade six. 
(4) It was recommended that SO-minute 
arithmetic periods he adopted. 

Davb, Rhumr Bmuaiait. The Madi- 
*®n Project. (1957, Syracuse 
University. Syracuse, N. Y.) 

ProUata, — To deteimine whether 
algehra can be taaghi at tha sevwth 
grade level. 

Proeedare. — For the past 2 year* 
algebra has been taught in the eeveath 
grade of certaia central New York 
State schools. Teachers had monthly 
ccaferenoee with the investigator. 

Major Fiadtags aad Co a ehu to mr . — 
Seventh grade atadento seem to be able 
to learn a^ebra. 

DitnvT, Rokut Rat. A Two- Year 
Study of the Effects of an IntrcaaoJ 
‘Hum. ABotaaent iqiMi Achievement 
in Arithmetic in tbe Intermediate 
Grades. (EdJ)., 195R Colorado 

State Crilego, Greeley.) 

Major Faeaity AdaUer. — Annie 
Me(Wen. 

ProHmu -r- To dmatrnine the effect on 
the arithmetie achfevonaont ri fifth aad 
sixth grade impik of iaenariag the daily 
dam thne doantad to arithmetir faem 
40 to <Q miaalao. 

Pfoeddaror — A otandardiied arith- 
aMie 10^ iraa need lo compare the 
cafes a^de fe aevoii aeheola osinc 80 
■fe n te a per day for in o tr ai itlo n fe fee 

^ ^ enmp£b* ^ 


40 
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minuiet per day for a period of 2 yeaia. 
During the second year the teachen of 
the 50 minute groups participated in an 
inservire program. 

MujoT Finiingt and Condtutons. — 
(1). The gains of the SO-minnte groups 
surpassed those of the 40-mhiute groups 
hy a statistically significant amount 
<2). The insenrice program was succem- 
ful since the second year superiority 
of the 50-minute o»er the 40-minute 
groups was much 

Eluot, H. MAacAarr. Teaching Fresh- 
man Mathematics by Television. 
(1957, Washington University, St. 
Louis, .Missouri). 

Problems.^ — To con^mre the mults 
obtained by 'teaching college algebra and 
trigonometry by televised lectures and 
accmnpanying help sections with those 
•cMeved by teaching the courses 
traditionally. 

Procedure. — For each of 58 lessons 
a 45-minute kinescoped lecture supple- 
mented by text and problem assignments 
for each lesson were administered to 
475 students. The students had five 
opportunities per day to bear the lecture. 
Three 2-hour examinations and a S-hour 
final examination, woe given. Grades 
were based on these. tesU and on 
hon^ork which was weighted by 02. 

Extensive help sections with individual 
attention w:ere carried out by student 
assistants, supervised to some <«tent by 
two professors. 

Mrrior Findings nnd Conclusions. — Of 
the 475 televUion students, 69 percent 
received grgdes of D or better, in oontinst 
with 60 percent of the 387 students taught 
by traditional methods. Students in the 
television group showed far more interaat 
and enthusiasm for the caleolua material. 
The bright students were, not forced to ' 
lieten to repeated explanatimis; -the 
■lower studenu were given all of the 
Wp they needed. 

TTie elaborate m a ch i ne ry, the extensive 
uae of instructional man-hours, and the 


largo initial expenses make this sort of 
profTsm iniprietical for courtet with 
^null enrollmenr. / 

The closed circuit did not work well. 
It was felt that the success of the 
program was due principally to the 
» help sectioos conducted outside of the 
television viewing. 

FsLDKn, VmciNiA. A Proposal for a 
.Methods Course to be Used in the 
Education of Teachers of Secondary 
School , Matb^tics. (EdJ)» 1959 
Teachers College, Columbia’ 
University, New York, New York.) 

^ Mu/or Fnculty Adviser. — Howard F. 

ProbUm. - To propose a plan for 
a methods course to be used in the 
education of teachers of secondary-school 
mathematics. 

Procedure. ~ Professional literatnre 
concerniag the history and development 
of methods courses was studied. Meth- 
ods course textbooks were reviewed. 
1*hose individuals providing similar 
mothods courses in Mississippi and out- 
side of it were interviewed. Other quali- 
fied educators replied to a “letter of 
opiawn." 

Criteria relating to the instructor, the 
students, and the course were established. 

Mmjor Findings mnd ConeUuUms. — 
Thu instructor mast have »«««i»^-tffe l 
««d pnMesskmal pieparatkm. The stu- 
dtmts must he interested in teuehing as 
well aa matheaatica. The methods 
course mast he oorrelaled with other 
parts of the stadeut’a 
he adaptable to the needs and lesoaroes 
of particular ceUege programs, and mast 
be oouoerned with principlee of 
as well as with specifie tochakioea. 

A ihree aarnksterhoor course was 
proposed. 

Faico, Ham. The Status in the Fall of 
1957 of the Graduates, riasstu of 
1950 through 1985, of the Mathe- 
B>*tica Department of the New 
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Jcnej State Teachera G>Uege, Mont* 
New Jenejr. (19S8| Montclair 
State College^ Upper Montclair, New 
Jeraey.) 

Problems. — To determine the ttatua 
in the (all • of 1957 of the gradnatm, 
cksMt of 1950 through 1955, Mathe- 
matics Department, Montclair State 
College, Montclair, New Jener. 

Pt^edttrt. — A check-list method of 
inquiiV »*• employed.. The files of the 
Mathdaatics Et^itmeot and of the 
Alupni Secretary w«« checked against 
each other. The filled-in checklists were 
gronped according to sex as well as to . 
teaching and nonteaching activities. 

bl^or Findiofs and Comclusums. — 
(1) One hundred two graduates, in- 
cluding 76 percent of the »«>e « and 62 
percent of the women, responded. (2) 
Fifty-two percent of the rMpondents were 
in the field of education in the fall 
of 1957. (3) Seventy-three percent of 
the men and 67 percent of the women 
were married. (4) About one-third of 
the nonteaching respondents and four- 
fifths of the tea c h in g peiiennal had dene 
graduate work. (5) Salaries of the be- 
ginning teachers rose from below $3,000 
in 1950 to about $3,400 in 1955. (6) 
Most of the respondents had taught their 
first year in grades 7 to 9, mainly general 
mathematics and arithmetic. (7) For 
various reasons slightly less than half 
were no longer teaching. About <me- 
fourth left teaching after one year, while 
one-tenth never taught. About half of al7 
the nonteaching' raspondents, mostly mar- 
ried wMBon, planned to teach in the 
future. (8) The salariee of the non- 
teaching mm exceeded male teachers by 
ahnoot IIXIOO. The corresponding sal- 
aries lor women were about the naw. 
Four-fifihs of the men and one-loorth 
of the women te a c h ets found it neeesoary 
to supplement their salatisa. 

Caus, Recuia Hbun. A Proposal for 
a TweUlb-Year Mathsautke Pio- 
gimn lor Sela et ed GoUags Prapara- 
tnry Stndeiito at iHooaslieid Senior 


High School, Bloomfield, N. J. 

1958, Teachers College, 
Columbia University, New York, 
N. Y.) 

Afe/or Facidty Advisor. — H. F. Fehr. 

Problem. — To plan a new program 
for selected college preparatory students 
in 12th year mathematics at Bloomfield 
Senior High School. > 

Procedure. — A survey of textbooks in 
use in high schools and colleges was 
»»do via questionnaires. Currienlum 
studies, doctoral studies, curriculum 
guides, high school and college mathe- 
matics textbooks, and periodicals were 
studied. 

Major Fuidings end Conclusions. — • A 
unified course entitled “Mathematics 12“ 
was proposed. It consisU of (1) re- 
organixing the content of solid geometry, 
trigonometry, and algebra III; (2) In- 
troducing smne coordinate geometry of 
space, algebra of sets, nature cd proof, 
logic, statistics, and integrai calculus; 
and (3) providing for a mathematics 
seeunar period. 

Cavuxii*, LssTxa L Teachers of Matbe- 
naUcs in Liberal Arts Colleges 
(d the United SUtes, 1888-1941. 
(PbJ)., 1967. Teachers College, 

Columbia University, New York, 
New York.) 

Major Faculty .iiasor. — Howard F. 
Fehr. 

Problem. — To develop a clear and 
accurate picture of the teacher of mathe- 
nsatks at liberal arts colleges in the 
United States from 1888-1941. 

Procedure. — The tedividuals whose 
cwMTS' were studied tM^ either at 
one of tbs 25 eldest eollegm in the 
United States, or at one of 117 saraide 
coUeges selected on the basis of siae, 
age, administrative control, and geo- 
graphic location. Particular empha^ 
was ghms to Om tcifaiag and professional 
work of disoe Inarhtss. 
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Mm}»r Fm4img$ wni Corn t j ^ do n t . — 
Ttw pktora of tbe toodi^ of nMtbenatks 
in 2S ddert coDofM ahu|od from 
•a indiTidul tiairod in the elittieal tn- 
ditioB to « highly tniaod in a 

wdl-detoloped Said. Tlw earaen of 
tboae wbo ta«|dtt at ^ 117 ooUagea 
foUowod dto MUM atagaa aa tAoaa fnm 
tke eoDofaa. 

CiLumi. Vhu»a Giuct. Tho Effacl of 
Kimkr^rtoa Tiainiiw on Adueto- 
BMat in Raadinc and Aridunetie in 
Grade 2. (M. EtL, 19^ Vnhmity 
M WaaUactoB, Seattle.) 


MtoBtii grade ttodrata ef BcMt. Wia- 
consin, throogfa a textbook and a anil 
anaoacA to tbe toyiio ef area. 

Procedure. — Analysea of varioua kinds 
were te determine wbetker tbe 

stMiim on a three-part teat on area* in* 
dkated the s up erie ri ty of eidmr the 
textbook or anit approach. 

Ma/er Emdings mti CouebtaUms. — 
Tbe aah method proved npertor by 
several cHterda. The diaeofevy ^eei 
of tbe Bait approMh aeaned eqwdally 
preferable for stodeats above tbe SOtk 
peroeMiie ia intell%esc« acmes. 


Major Faculty Adouer. — Henry R. 
Foe. 

Problem. — To determine tbe reUtkai- 
ship of Undergartoi attendance to Mcceas 
ia reading and aritbaMtk hi grade 2. 


CauBa. Bxtty Saym. A Prwoaal for 
Empbat^^ Medera MatKwnatica 
ia Ehaacatary Algebra. )(MA., 
1958, Iowa &ale Tescbera Cdlege, 
Cedar Falls.) 


Pracadara. TeM appniaiag • 

ability, r e adin g aeUesem^ ami uMb- 
metie arbi eraaa uu t wme gym to 279 
grade 2 piqiila in Vanooaser, Rrithb 
Columbia. Tboae were separated iato 
' taro gronpa, sritb and witboot kiadar- 
gartea experience, and were comparable 
in intell%miee, chreaologitol age, aMatal 
age, sex, ami a^eol exp erie n ce . 

Major Findings and reaffaifawa. — 
A stady of test lesulu s hewed that there 
waa mo ri gitiftc a nt d ifl sreeoe to airbfars 
mMt Tbe teat data dU net oa^Mt tbe 
MsaniNioB that attandaaca of ktodar- 
garten aHecta anhioieaiuul oi pnpfls to 
reading. HoweTar, it waa saggetted that 
the rseolts to arithnade irhirrsmini 
wwe toeeadaaiTa b eca a aa die test waa 
mu valid. 

Gamf, Mabcaut Patikia. A Cato- 
paiatJve Stady oi Two ftpprnafibsB 
to tbe Tanehtog at Area to the 
Jaaier High SehaeL (MJk., 196R 
Iowa Sitoa Taaeham Collage, Cedar 
Fdb.) 

Paemby Aioioar. — H. . C. 

'Hiphla. 

Pro b lem . To om^mo *e amsaat M 
inforautioB laamod and randaad by 


,W ajor F acuity Adviter. — Irvin H. 
Bmne. 


Problem. — To inepaie, la acb . and 
evalaato amteriab eorralated pto- 
•eat-day textbooto to eleantary algebra 
so as to eaipbasise bm^ib oeee^ts. 


Procedure. — Matetiato to creato, main- 
tain, and extend pupil uaderstandiags 
of set, variaUe, relation, and function 
woo prepared and aaad to rappleaMt 
tba standard toxdwak eearsa in ek- 
AO af dm 21 atadenia 
I to pn^ lO m U^bar. Tbatgatbad 
of taaehtog favolvad 
dtaadona wbtob aaeauagad dm 

to diacevor idaaa, pttodidaa, 

lotkna. TbaUagtonFinl.Y6ar Algahsa 
Taat wto ^vmt at dm bagbudM aad 
»d af dn tcbaol yrmr. 

. Motor Piadb^ 

Tba gatoa to 

■C lha 17 ata. 
wba fieisbid dm aanrea. Aaethss 

PMI oinai dsi t y la 


rs- 


Haansm^ DawAU I, fmrnmAMa M 
MathiHilfrol Prihinni by Seeend- 
ary Srdael Sta dw to (idD^ W87, 


ERIC 


iiii 


aiai^r 
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TeMbm Colltg*, Columbia 
UuioenitT, New Ymk, N. Y.) 

Afi^’or Faculty Aivtser. — Howard F. 
Fehr. 

Problem. — To etamine the mathe- 
mailcal proUem-eolriag of Moondary 
•ehool atadeDta ia order to diecorer (1) 
the extent of their p—e t rathm, and (2) 
general eharacterietka of pixMema and 
indhridBal^that affect penetratfoiL 

Procedure. — Twelve students from 
an eooeleiated lOthfinde class warn 
givew five prnhl snm of • kind nonsatty 
enc o nat e ted ia grades 9 aad Ui The 
■tndeats thought aland as they worited 
each pnddsai. Saeosdiaga of the “spot 
an thoughts” were noecded oa tive aad 
transcribed. This saaisriol was supple- 
mealod by the stadents dU jrai— and 
written work. 

The extent of the s ta den t s * penetration 
was appraised hy Jndgiaants of (1) their 
andor s tan dinf the g ene ral aatan of 
the problem; (2) their ability to dio- 
oover explicit oondhions and reqaire- 
Monta; (3) their abflity in tBseov eiia g 
impUcH conditions and leqalianwals; and 
(4) thefar su o eem fat psseeiviaf the tetal 
■tractate of the j^nhleiL The aumber 
of sabjecta attaiaing each ei Asee level* 
was reported, and the manner ia which 
-their penetiatien occanodi was diacumsd. 

Mafor Piudimfi mti Cewrfarienr. — 
Gomplate penetration eceannd ia only 
IS poecent of the pratoeola. The asset 
■ eticea b l e r h ara cta ri st i c of the pnleeole 
ms the nai g we nam of eaeh subject’s 

•t^TT rf -ni i tTnrsadlM 
The sahjeeta* attitnde lowaid aslntioM 
•eiaaed to havn the, gieaieat heating on 
thrir sar esm. Gettiag an noeapiakle 

itaadlag the piehlem and lie solution 
was secendary. Th^ thate was g tan- 
denqr to grasp M b^st&ial dnsi W 
to'enipk^ ' ladrMd''if|^ ‘at Mim 
ka^^and 'nn^rifical^.’ / ' 

ib»g» PAWm - fnridifag 
the TeecUag^of Higk«Scheol Algshaa 


by the lategration of Physics (1C5.. 
1958t niiaois State Unheiaity, 
NmiaaL) 


Mufor Faculty Admter. — T. E. Rine. 

Problmu. — To determine (1) why 
certain physics concepts should be inte- 
grated ia the tsuching of algebra, and 
^ if certain ocmcepts of physics can 
Am integrated arith the teaming of 
algebra. 


Procedure. — A random — of 
physios teachers*^ lllioois was made to 
determine wbethag i^yaics students who 
had oompleiod algebra had difficulty 
wiA proUems of a mathematical nature. 
A list of algehraic ooaoqits was obtained 
by aaalyxiag the content of three algebra 
te xtb ooks widely need in southera DU- 
beia. An aaaly^ of the algafatak con- 
cept used in solving physics problem* 
was made. 


Mmior Findtags aad ComduuMU. — 
The replies of the physics trafthors ladi- 
eatod that half of the students who had 
com riet ed algebra hafseo enrelliag in 
the lAyrics ootuae had trouble srith 
proUems of o mathematical natnra. A 
fraqiueney count oF algebraic concepts in 
physic* wm made. A definite relation- 
ship between algebra aad physic* was 
estaWished. 


HooitN,1|oap8 Ja. The Prednetioa of 
Televised Mathematics Programs. 
(EdD.; 19^ Teacher* College. 
Colombia Uaiveraity, New Yoih, New 
York.) 

Faculty Adeiter. — Myron F. 

Rbsshopi 

PrMem. — To develop a handbook 
for the pmd t wtion 4 televbed matbe- 
matim pro^amsb aad lo devedw eriterio 
fm the, effeciiye ..prassntation of 
m|th fma ^ l ^^ ^,yi|^ loleviaien..' 

i FWcadnra. Urn cskaria wara nisssi 
fisd undae <1) the sh i e ctf ves of the 
toleviaian program. (2) ^ es nt a n t of 
tbo ptagram^ (8) a nd isne a ide ntif icati o n, 
(4) andiagea « s uit a b ili ty ..- (5) the patnra 
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of televUloii tod the progrtm^ (6) ?is* 
utliatioo tod iHattntkm, (7) the 
ttleot, tod (8) ertlutUon. 

Mmjor Fimdimgs tmd Conclusions, — 
Tbe handbook wtt written. Etch criter- 
ion wts expanded and tubtUntiated. A 
series of qtmtioni was uted to summarise 
ibe criteria and lio make them easy to 
tpply. The primary criterion is that 
the mtthemtlics must be impeccably 
tccurate tod tbe presenttUon metningful 
to tbe riewer. 

Izzo, Joseph Anthony. A History of 
tbe Use of Certtio Types of Graph- 
ical Repr^nUtion in Matbonatic^ 
Education in the Secondary Schools 
of tbe United Stat^. tPh.D., 
1957, Teachers College, Columbia 
University. New York. N. Y.) 

Mmjor Foruhy Adviser, — M. F. 
Rosskopf. 

problem. — To determine the uae of 
cerutn types of graphical repreeentatiofi 
in mathematics education in the s^N>ndary 
schools of tbe United Sutes. 

Procedure, — Thr^ hundred sixty-one 
algebra textbooks, 17 books on int^rat- 
ed mathematics, 138 books on plane, 
or plane and solid geometry, and 111 
trigonometry books were examined for 
their use of graphs. 

Mmjor Findings mnd Conclusions, — 
(1) Qiange in attention to grai^ilcal 
represenution since 1900 was moie evi- 
dent in elementary algebra than in any 
other branch of secondary school 
mathematks. (2) Algebra textbcM^ 
emphasiaed graphs heavily, but differed 
as to whether the main emphasis should 
be in the first or second cxmrse in alge- 
bnu (3) First year algebra books pub- 
lished since 1923 have placed awm 
impoitance on the graph as a foaming 
device. (4) In recently published 
feometry books the fta|di has been need 
m connection with locus probfom and 
analytic geometry. 

Kaunowski, WsLaamr. Tbe Use of 


Senior Math^imtics Student as In- 
structors in General Colfoge Mathe- 
matics. (1959, St. John*s Unirersity, 
CoU^ville, Minnesota.) 

w 

Problem, — To ccun^re the effective- 
ness of senfor mathmnatfos students as 
teachers of general coll^ mathematics 
with that of a regular member of the 
mathematical faculty. 

Procedure, — The teaching wa» done 
and the results t^unpared. 

Mmjor FisUimgt mnd Conclusions, — It 
was found Umtlheritnma students achiev- 
ed as well under the stud^t instructors 
as nnder the regular mmber of the 
mathematical faculty. The study seems 
to indicate that this k a good way to 
recrait future tethers of mathmatics. 

Kaufmann, JaaowE Eowaxo. Revised 
Course for Senior High School 
Mathematics. (M.S. in Education, 
1958, Illinois State Normal 
University, Normal.) ^ 

Mmjor Fmcutty Adviser. — Francis K, 
Brown. 

Problem, — To propose the Imsic foun- 
datkm for a course in advanced mathe- 
nutica h> replace the traditiooal course 
in folid geometry for high school seniors 
in small and medium-^^ schoob. 

Procedure. — Mathematics textbooks 
wm Modied. One handml rix high 
school tes^hm of mathctnatics im IDinok 
wme asked about thrir methods of teach- 
ing solid geometry; tbdr t^infon of wimt 
the content of the advanced course should 
be; and die eootiniiity prnmn of the 
proposed course. Yhe opiafons of au- 
thoriUes in mathematics education wm 
studied. 

MmjeMr Findings mnd Conclusions, — 
(1) There is a need for levidon in the 
high school aa t heayti c s prsgrMflk (2) 
Solid geometry topics can be intefrated 
into a plane gtooMij course. (S) Ana- 
lytic geometry, sUtkties, and dementary 
aotfons of the calculus shouM Ims offoted 
in .the Ugh school (4) Teachm and 
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•uthoriiic* in matbematics edncatioa dif* 
far in Uteir judgment of ibe impoitaiice 
of maLbemalical iostnuaenta and hiaUtfy 
of raalbemalict in high tcbooi i — traction. 

KeiTH, Vinca Uene. A Comparatire 
Study of the Respective Ontcoroes 
Stemming from Two^ Distinct Pat- 
terns of I^^bematics Teaching. 
(M.S., 19Sag||^ia Polytechnic 
Institute, Blil^Bmrgi) 

Wa/or Foru/ty Adtwr. - Homer 
Howard. 

Problem. — ■ To cunpare ahe effective- 
ncM of teaching high school mathematics 
on a pattern based on the Winnetka Sys- 
tem, involving a highly indlri rinilianri 
approach, with a omre traditional plan, 
emphasising lecturm and recitations. 

Procedure. — Three groups of pupils 
in beginning algebra were taught by the 
traditional plan during the first semester 
and by the Winnetka System during the 
second semester. The Iowa Algebra Ap- 
titude Test was administered at the be- 
ginning of the year. The Seattle Algelwa 
Test was givmi at the end of the first 
semmter and the Lankton First-Year 
Test at the end of the second semester. 

Afa/or Fimdiugs mud ComcUuious. — 
Pupils made more prograaa uadOT the 
Win n etka system than under tlw 
traditional method. 

Kemenv, John C. Honors Mathematics 
at Darthmouth. ( 1956, DartaMuth 
CoUge. Hanover, N. H.) 

Problem. — To iatereat the high apti- 
tude mathematka student during his 
freshman and sophomore yatua in a 
matbmaatical career. f 

Pfoeodort. — Stndaats won put into 
•Pfeial honor aec t iona, ne ooen as they 
enipfad collage, en the hnsio ot GeOtge 
Board aooree>. Theeo etndaaia raoeiaud 
apoeial tmiaii^ in tomU grsnpa, with 
pnitiealar emp hntia ea undeaetaniHni. 
ather than on nmhnigawa. 


Majm' Findiuft and ConcUmomt. — 
Over the past 5 ymrs it was found that 
the prooedure dmcribed increased vastly 
the number of nuthematics stpdenu going 
on to graduate work. Science depart- 
romts also profited greatly frtun this 
honors program. 

Knicht, Lyman Coleman. A Study of 
the Effectiveness of the Subject Mat- 
ter of Modern Mathematics in 
t b e Preparation of Eleinentary 
School Teachers. (Ed.D., 1959, 

University of Pittsburgh, Pituburgh, 
Pennsylvania.) 

Mojor Foculty Adm^r. — W. D. Semes. 

Problem, — To compare the effective- 
noss of the subject matter of modern 
mathematics with that of tradltkmal 
mathematics in the prepamtioa of 
elementary school toMben. 

Procedure. — An experimental group 
of SO Mudoits was taught a course in 
elemenUry mathemiitics consisting of 
such modern mathematics topics as math- 
amatkal systems, number systems, math- 
matical proof* groups, fields, and seu. 
The control group of 29 studmits with 
the same instructor was taught a tradi- 
tional college review course, involving the 
fundamenUls of arithmetic and the beak 
idaes of geometry and elgebra.. ProteeU 
and p o e tt na t i of mathemalknl ronaoning. 
oomputational skiU, nnd p r eferen ce of 
subject areas won sdminislered. 

Mofor Pimdimgt amd Comdwdmis. — 

(1) The control group did not make sig- 
nificant gains in the throa variablaa need. 

(2) The anparimaulol group amde aig- 
ni fi cau t gains in mathrmatirul reasoning 
nnd oompulntionnl skill, (d) The ex* 
perinsentnl group wan aignificnntly better 
then the control group on the midterm 
teet of the fo&iwing semeeter. 

Kiimram WkAMcm Eluoa. The Devel- 
opmaal of an fn a tiwum u l to Predict 
SMoeee hi Analytio Casmatiy *f 
EMstiM CeOoae FmoIumu te g— * 
nearing end &e IndkMhm of Some 
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pouibk Ipproveaeals Adrfaabl* in 
Tbeir Secoodarjr SdMol Matbcmatiea 
Covnc*. (E<LD^ 19S7, Th* Paw- 
•rlfUM State UniTeraitr, Uahreraitf 
Pbrt) , 

Major Faculty Adwcr. — Robert B. 
Patrick. 

Prohfftm. — To derelop an inatnoMot 
to predict a atudent's probabk auooaaa in 
analrtio geoatetij, and, aa a reaolt of 
analrau tbe data, to indicate aoiM 
powiW inprorementa adriaable in aoaae 
of tbe atudeiMa’ aecoodarf acbool 
matbematica coonea. 

Procedure. — Four teata of comparable 
difnctilty ware deriaed to toot tbe ate- 
dents’ cemmind M 84 cenoapta e eaah late d 
bjr tbe ineeadcaier and a jury e( experta 
to be needed lor ao^ieea bi anatjtk 
tacnaatiy. Eadi of tbe four ae etiona of 
tbe fresbmaa atndeata of tbe 1966 daaa 
of Pennaylvania State UniTaraity wbo 
won enrolled In mfinnnrini. ebeaeiatiy 
and id^aica. tninenl imbrntrioa, and agri- 
caltural engineering todt one of tbe four 
teata; an extenaiae sutiatkal analyaia was 
carried oat. 

Major Fiuiimf* amd Conctuthmt. — 
Stodenta need (1) aaoee praetke in nai^ 
abetiaet eymbolB otbw than naaahen, 
(2) a better ondetataading of definkiona 
and relatkmddpa. (8) iiore exp e iiane a 
in analyxiag p iob le ni i, (4) more experi- 
aaco in appljMg inibnnatlon to new 
sitnadoDa, and (8) more practice fa 
m a kin g a a eocia ti ona and geaeraliifag. 


Procaduro. — In enob of fire acbo elt 
tbe ^me le e cber taogbt. two olaaeea 
Comparable to predicted aaeoem fa fiiat 
•omeater ninth grade algefarn. , Both tbe 
concept group and tbe traditional group 
conaiated of 181 atudenta. At tbe b» 
ginniog of tbe 17-week (oqt^faaent each 
leecber ooUectod data from tbe acbool 
records and administered a speciaBr 
constructed altitude sc»le and aa inatru- 
BMBt for meeauring inte reat a . At tbe nd 
of tbe expoimmital period tbe teecber 
used tbe Seattle Algidua Teat for tbe 
End of tbe First Hall, a teat to meaaara 
tbe umlemanding of tbe nature of matb- 
ematica and repeated tbe use of tbe 
attitude male a^ falesert iMtmmait. 

Tbe tretfitkmal group used a standard 
textbook and tbe c onc e pt group used a 
specially prepared maaoacripC. 

Major Fiadioft mad Comdutioue, ~ 

(1) There was no autistic^ significant 
difference betwe en tbe two groups aa far 
aa nmaipulathe skill wm ooncianed. 

(2) Tbe concept group aur pa me d tbe 
tra dition a l group by a ararwtolny 

cant amoun t fa ila understanding tbe 
nature of matbematica. (8) The scoraa 
on tbe attitude and interest instruments 
did not differ aignificantly between tbe 
two groups. (4) Tbe mete akilUnl tbe 
teacher fa tbe ooneept metbed, tbe great- 
er wraa tbe improfument fa tbe areas to- 
roetigafad. ($1 A eli^ modificatfon of 
tbe eoooopt approach pcodnoed seoieo fa 
manipalaUve skill equal to those aebiered 
in the traditional apfwoeeh. 


Ktmars, Nrarotaa Patn. A rrtmpurfatiH 
of Two Melbode of Teaebtog A^obea 
fa tbe Ntotb Grade. (PbJ)., 1968. 
tbe Uahersity of Qiieago; riileugo , 
Olfaefa.) 

Major Faculty Adtityr. — Maurioe 
Hartuag. 

PrMaaa. To eompara lha afieadea 
Mie of faa rb i ng i a l ge bra la the first half 
of tbe atoA grade by a arntbed toeutriag 
c f ga i ia mk ia around esetabl nod^ptoir eon- 
eepfa with tbo tmdftleual appeeaiik 


Lawtom. Mnnaaa T. A TweUtb Year 
M a th em itic e Program for Hunter 
OftBege High 3cbooL (EdJ)., 
1958, Tenebers Q>Uege, Cdnmbia 
Unfaeirity, New Tork, N. Y.) 

Major Faealty Adoiser. — Mnon 
Roeeko^. 

if -- i , - ■in . i , i . 

' PdtUtm. To >fcraMilato let Hnnaer 
GeUaga ffigb Sobaal i a«far muh# 
■tokaaauna ferafadenta ukn ua lato 
tog b d^puto aMjat^faiMaM aaquMUp ami 
wbo base eomplefarf Aa iltb yuar uf Naw 
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Ywk wMfiated BAtimsiAtM* pr»> 

gitin (iatenMditte a1c»Iw« ukI 
trt gonontto y). 

Pneedurt. — The liMrmtai* on giftMl 
ttudentt wM (tudied. Tw«lfib-yw»r mstb- 
flBwtk* profiuM ia msw odwr 
wtn exuniiMd. Tlw hbtorjr of tko oMtli- 
oBUtici currknlua at Uw odiool wu ro- 
idowed. A Mt of critoria for dotonaialiig 
a l&li-]rear BMtbematica {wopam at tko 
•chool waa aolectod. Ah«niati?o cooraea 
woo featad afa h w t tboaa oi^aik. An 
twa tl i ne of the pio p eaod eoum, aa well 
as aocfoatioaa for i^deaasatadoB and 
ovaloatioa, waa drralopod. 

M^or Fi n iingt amd CoscfsBosi, — A 
count ia taathemstkal aaalyak aeataed 
«ao a t dsairahle. Sonrinar work aad ia- 
diridual projecta w<n« iooorporatod into 
the rourae. 


Lao. JUnaaaB BaoTHia CraiL, fSC. 
A Stady of the 1466 Eafioaeiiaf 
Qaaa at Maahattan rirUaia (MjL, 
1968; M aa fa a t taa OUefo, Now York. 
N.Y.) 

Mujor PmeuUr Adoloer. — Rereraod 
Brotha> C Joha, F.SXI' 

Problem. — To iUeatrate the 
Buitieil treataMBt of a bims oI data by 
detetiaialag tha ralae of .oartaia taata fw 
pradietiaf a o eeaaa bt eafiaeorh^ freah- 
aMtt tt the aad of thb fir# aaaaeatar. 

Procmiurt. — dlatiihwioa ot tha 
aooiaa of 280 fraahiM aa Mrtafa pradio* 
Uva toala ware lealod fat aoiaiality. 
Gin:<datkiea ware feaad . batwaaa aa 
“ladaa of Saoeaaa* at the oad of eaa 
aaaaaatar with (a) soaraa oa the Q-taet 
of the A.CE. for ooUafo iraakaaea; (b) 
the P1^.T. teatf ami (e) aiathaiBatiea 
•eoioa "jM thd M M ^ Cdlafe 
EatriBck JBiamidariea Booid." 

ifa/flr /fa dfcij a aad Cameiiuiama.'^ It 
was iai^ ihat yM.Q>eowa aad<P£A.T. 
aooia yma falrfy paod pradirton. The 
id i th ai utk a Moika aa ^ CK.E3. leat 
bad a low earr^ti«i with tha *Iad«x o4 
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I j miac ia, MiciiAai. Loom. An Evalua- 
tk>a of aa Earichad Propaa hi 
Taachinc CaooMtir to Gifted Stu- 
danta. (EdJ)., 1957, Unireraity of 
Califoniia, Loa Aafeiee.) 

* 

Mafor Fmcmkr Adoimr. — May V. 

SMfoe. 


ProbUm. — To io*esti|ata the deaign, 
unpleaientatioii, and eraloation of an 
enriched propan^in feometry for pifted 
atodanta. 

Procodmre. — Gifted stodenta of 118 
I.Q. w above ttadiad duiaf the aeooad 
••■aeter aft aaiidunaat oMrcieea ea- 
dtlad Geaaalily and Greek Thoncbt; 
Fanedoaa aad Al(a^mio Lod; kfodela 
tad liathematica; OhaenatkiH and Qaaai- 
ficadoa; AzieaiB, Poatalaiaa aad Alee- 
hta; aad Fnuaaa ai Refaraaea. A 
ooatmi poop, tMgte by the aoM teach- 
er, waa tanpht the — tt feoaaatiie mm- 
lerial as the fiiet paap hat did not 
Mody tha enrifhiai rtnifiaiii 

Umfor Ffadtap aad Comdiuioms. — 
The expethaaatal gronp (1) showed a 
better paep of aabiaet auitter; (2) data, 
naatialad a paater aMientaac^ ol 
w a t h riw atica ia fsaeralt (8) had paater 
tbtiity to apply paw a n y to other fielda; 
(4) d eve l a p ed Mia erooltivky aad oiip- 
aality; (5) did no betliar than the oootral 
poop ia aaetmilarinp new iMthimatiral 
material aad la appredatiaf adhamtica. 


LoMaapi, Looia G. Aa lavaatiption 
to Datenaiae lateraatiag Aottyitiea 
, lwa liathMaaticaClabpat|wTeBth 
Grade Lovel p Upioa Rick School, 
Uaiea. If J, (1958, Mentdair State 
CeOafap^Upiwr Moatclair, NJ.) 


Probimm. — To worii oat a propam of 
aethritiee far a jp i oa p ae tl ia mathaBatke 
^ih fat ^ aed^ kii^ a^ool of Uakm. 

P roced aiie.^^-.- Tttopy pie aa l ec t ed amth- 



Mdaa wan pitaiaiad to 134 ato- 
Idoaan of . UWk, gaado ^plaaa 

■t ;Uaiea Bidi Sohaol. The. 
lalad iho lepin iai teima of 
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iolerMt. Sixty-fit* i«*ckei« in »dciib(n^ 
inx covBtiM rmmk*d the topic* u to ikeir 
fitBM* for malbwnitk* club*. 

MmjorFuUUM§$mitdComcituio»$, — Tb« 
fit* catcforie* from whicb tbe topic* 
wore *el«ct«d wci«; <1) field trip*; (2) 
iodu*trUI art* projects. *och a* tb* tona- 
bawk trisector; (5) pure nuihematk*. 
such as danentary topolofy; (4) re c rea- 
Uoaal matbematics; and (5) biatoty of 
malbenutks. 

Msoou, James Edwabd. Joniw CoUege 
Matbematk* for tbe Semi-Profe*sk>o- 
al Encto^. (M.S., 1958, lUinoi* 
Suta Normal Unitersity, NotmaU 

Mmjor Fmculty AivU*r. — T; E. Rina. 

Problem, — > To deterauoe tb* need for 
rotkiea of tbe aatbamatic* prognra of 
iRe junior college with raapact t» tbe 
training of aeniprofmsiooal engineers. 

Procedure. — Catalogue* of tbe public 
jani«r„ col lage* of Dlinoi* were analyued 
I* dMennin* wbat auibcmatic* is now 
being offered. An analysis was made of 
tbe ranking by beads of tbe eisgin ee iin g 
departments of tarious industrial firm* 
of lb* tale* of oaitaia matbenatieal 
topics in tbe prefeesional traiabig of 
•emiprofeesional engineers. 

Mujor Fimdimgt nad Cenc/arienr. — 
Trigonometry, college algebra, analytic 
geometry, and tbe calculus bate been tbe 
matbematic* eourees taken by students 
prepari ng to be eemiprofneslnnil e^- 
neer*. Not later than 1966 Intermediate 
slgabra bad been added to tbi* fist Far- 
tber, el e c trenica tecbnidan, cbemkal 
tecbnlcian, drafting technician, and engi- 
neering aid* bate beooBM important 
positions. Of tbe iMi pefsoes employed 
in tb* engineering departments ' mom 
than one-th^ bat* 4 yeara of college 
training bi eng j n e erin g. Mwe t^ one- 
feuitb are Ugb aebeol gradnniaa tritb 
laae tbnn 2 year* of sneb tniniBf. Near- 
ly ana s litb baea lem than 4 yaaia ef 
imbsiag at tbe college letd. > 
lb* persens mnldng tbe bipeetaaee ot 


mathematic* for semipcofesaioaal eagi- 
aears wete etenly ditiM a* to whether 
tbe matbematic* preparation was ade- 
quate. Tbe subjects most frequently 
checked for impottance weie trigonome- 
try, algebra, solid gemnetry, plane gemne- 
try, and analytic geometry, in that order. 
Of tbe 162 topics listed, nearly ball wme 
rated of smne value, and more than 
one-fourth of much value. 

Msjua, Ubixn EuzAaara. Detennina- 
lisa ef Specific PiebJem-Solviag 
Tecbniqnea and Tbeir Relation 
to Pioblem-Sohriag^ ki Fifth 
Grade Arithmetic. (MXd., 1957, 
University of Washington, Seattle.) 

Mmfor Pmrmitjr AieUcr. — Alice H. 
Hayden. 

Problem. — < 1 ) To determine thie spe- 
cific technique* for solving written verbal 
ptobkms hi five^ fifth grade arithmetic 
textbooks, and (2) to discosw tbe rela- 
Uonship, if any, b et we en these tecbniqnes 
and the content of tb* books. 

Procedure. — Tb* problem-sdving tech- 
niques wore located and the problems 
clasailied according to tbair degree of 
unity about a topic of social significance. 

iiujor Fiudintt «m1 Comcimeiomt. — 
There was no marked relationship be- 
tween the 28 technique* and the quality 
level, in teruu of tb* social significance 
of tbe pcchlem materiaL Tb* greatest 
number of spplicatioa* of tbe techniques 
were to peehbim selling Invelring deci- 
mal* and mensurement ‘‘Analym tbe 
problem* orally* was tbe technique 
suggested most frequently. 

McCirrcHBON, Cnoacs J. An Analytical 
Study of AcUevefseat in Grade 8 
General Science and in Grad* Eight 
General M n th enmtlca in Miaansou 
Pnbli* Schools. ^PkD., 1967, Uni- 

< wersityr ef Mianaaeta, IfiaantpoUe.) 

Mmfor Fmeut!^ Adtdeer. P, 0. 
Jahnean, 

Probletm. — To collect and analym data 
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■bout pupili, tMcbert, and tdioola 
tbroocb cUmm in matbematioa and ad- 
eace at tau(ht at the eifhth grade lerel 

Mmple of 

MHinesoU Kjsp| Sehoola. 


ProceduTf. — The leau In acieoce and 
niaibeinatica, the teacher queationnaiTea, 
and teacher “logs" were eapecially con- 
structed for the atudy. The intelligence 
quotient waa meaaured with the Otia 
Quick Scoring Teat. Profeaaional litera* 
turn and reaMich inveatigationa were 
studied. Preteata and poetteata were gie- 
en 6 montha apart in the caae of mathe- 
matica and 4 montlM apart in the caae of 
acieoce. Eleven thouaand oeta of Mudenf 
lert data were ohtained. Eighty achodti 
were in the aample. 


Major Fi tuUng t and CoadoMons (for 
otaUumatuo ontf). — (1) Ili«4 waa no 
aUiitlicallT alfAUicftm clifleraice beCween 
tli0 aeta final nchieveaieat in nuibeou* 
tka baCwaen boji and girb in 72 Min* 
ne«oU imUfe tchook* (2) There wee e 
ftUtltHcally dfnifioent difference k 
final adueronent in mathematice be* 
twe^ ecboolt when adjiutad for in* 
equalitiee in mean prelMl aocree and in 
mean iatelligeiice qnoiknta. (3) Them 
was a itatiadcally elfnificani difference 
in mean final achierement in 
between the top. middle^ and low S per* 
otmt of the pnpila in terw of intelligence 
qnotienUs (4) In the eamplog 60 percent 
of the ecbook had etadetioally eig^ficant 
gains in mathematici' achievement; 37 
percent showed insigniffeant gains; 3 
perc^ shewed a leass <5) 1¥e afiddle 
S pmcent seemed to gain mme mathe* 
matics infermstkm than the high or few 
S 'pmoent 


• McFajiuuid, S»na Mast FoanoL Re* 
risiop and Ctirricaliim Derdopment 
in Mathematics from First Grade 
throogh CoUege. (1958. Salat 
Xavier College. Chicago. Illiaofe) 

Fr e Msm . ~ To des sl e p a re vis e d math* 
ematfee cairicalnm from first grade 
tkroagh college. 


/’rocedare. — Since 19S2 (be faculty of 
^ Xavier (fellege has been working on 
tJ» problem of curriculum revision in 
mathematics. 

Afa/<w Ffedingj and Concittslons. 

(1) At the elementary level the trostZEMC 
of multipUcstfen and division as inverse 
opmalkms sb<mld be given greater em- 
phasis. The cumulative, amociative and 
distributive laws should be Orugfal at 
appropriate fevels. The notion of a frac- 
tion as a latio sfentld be given more 
attmilion. (2) At the secoodaiy level a 
t^tuse in algebra aiKl simple oumber 
' theory should prove nmre interesting than 
gei^ral matbmnatica. The treatm^t of 
magnitude and proof should be extmided 
more to mathemstics less outim>ded tK^n 
EudidTs geometry, (feurses for a 4-yaar 
high school program should be mathe- 
matics of number, mathematics of magni- 
tude. analytic gecmmry applied to pbysks, 
and mathematics coordinated, respective- 
ly. (3) At t hn x nU ege level four courses, 
geared to varying ability and background, 
are proposed for the freshmen ynr: 
Elmnentary mathematics and methods for 
the future dementary school teecher; 
systems of tnail^matics. a survey oourie 
for those who have a good backgrtHind * 
but who will probably not use matbema* 
tics directly; college matbenutics. a tra- 
ditional course for those who will make 
extensive applications of mitbematics; 
and introdi^tion to matb^nalical analysis 
for the better pref^red student 

Mooes. Donalo Auist. Current Meth- 
ods of Introducing and Giving Mean- 
ing to the Notation of Decimal 
Fractions. (M.Ed.. 1957. College of 
Edneatian. The Ohio State Unives ai t y , 
Columbus.) 

M^*ar FmcuUy AdvUer. — Nsthan 
Lamr. 

Probfem, ~ To invastigate the met hods 
of introdaciBg and giving n^^iiig to the 
aotatfen of dorimsl fractioiwu 

^Procedmrt. ~ The origin and devdop* 
mmrt of the nolatkm for dnrimal feao* 
lions were reviewed. Modem theories m 
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llie Mithodi of teredociac Um ■ ■l otiaii 
Mt« itodiod. NIIm tuL ook Mfio* 
aaolynd to datomhiii dw iw ili pwt 
•f tbo o a o copto oMotkl for MMemon d- 
io( dorttoil boetipM. Aa ualjrafa of iLo 
dfonlnpwMt of doctoul frooUoo oc<«y oa 
io fiftk cmU orittipwrir keek* wm tooiU 

Mai^r HnSnt$ mU Ctmrimdmt. — 
Deeteol fr octio M or* latredoood a* u- 
otEor v«y eA vrtdaf w>i— no ftortitow. 
ar M oa titimino of e«r aetttiM for 
wMo aoadMwa. Tetbooko Mil to 4o- 
volop c oa copto of Ullko oad lOOlM bolor* 
iatradociac tfao dortoiil oouboa. TWr 
also fall to p r er M o a raboook for tW 
Rotatioa. 

b B mriitoniiia dod ti«t iIm akaiMt bo 
aaod to d o reiop Um rotioaale. Roar tlu* 
caa be doac ia iOaetfotod. 

ODcMtam, Joan loBaar. LeooM of 
Ariihtoaii AabiereaMal, Ankadee 
toward Arttbtoack, aad Prnbif 
Solriac Bekeooir Sk ew a kjr Pro t p oc- 
lira IltoBMaiT Tfaekon. (EdJX. 
195ft, Tla Pnaaeirtionla 'Slate 
UairenkT. Uaherakr Park.) 

Maiar Fmctdtr Jimaar. — Ofde C. 
Carla 

PmekfoM — To a are ey three lactoee 
wUek matf laflurnre the toadito's. «ffee> 
doMiai la laaddas arlthtonric to 

I IB - -E. ^ -1 riifMii^ * Itol m rliitototo 

tCBOOl \mf mCMiCww 

■ oat te arfthaierir, fb) a ltita de 
toward aritkaMtk. a^l (c) arkhaao^ 
prtihlam aaUiag baharier. 

Prmtaimrt. — One bead red aiae de- 
■aataiy eteaaliea M aie n m tka Paaa- 
■Thraaia Slato Uarranby took the 
Califoraia Ackirromat Teat aad Rato- 
■are “Attkado Toteard Aay Sckeal Sab- 
ieec- Tkey abo woritad 10 piaUaw 
freai tka Cattlataia Tool vkSe ikafr 

aaethode la pieblato utrku awM 
tapa-raeorded. 

Mafar FMdfagr md CamHmiimt. — (1) 
Tke awaa fwr artthtoerir MMaoesaat 
waa Ul 14; .ladaBto wkh 4 yam at 


aootaa. (1) Foafia^ of IMa aad 

to tka aaaber d yaara of ato^aaMtloe 
takM. <S) Tkato war tttW aoR differ 
oaoe to iko attkada toward arkkatoiic 
aad piabiM aohdaf , (4) Altitade to- 
ward arltbaaetie aad Uka or didike for 
arhJuactie eoeraed to be diffeiwt 
a ttita deo. 


OTUai, Caai. D. Tka PrrSerrioa Piap- 
arattea ^ Rifb Sckeal Matko- 
awtioB Toaektoa ia Salartad Uikb 
Sckoala of Kaaaaa. {MS. 195ft 
Fart Uaya F amae Stale Cotlepe. 
Haya.) 


Ma/at Farmitf Admutr. — W, dtoaeat 
Wood. 

Pre b fri a. — To d e tewtia e tl) tito 


yiniji 

UM9 M 


Im elftM 

CI> 


#1 


haeadmra, — Qeoatieaaairai ware mi 



toejori ia ■atkaa^ea. Tka nape la 
Mck tokaal toadwra laepaaiBag tottaadad 
ofUkaan. 

Of tka aaOaga iaatiarraia. 90 parcaat 
aad ^ tka adtoMiatitoota, R7 paraai 


■atka rofiaotl alaag the fiaoa ai toodara 

act, 56 kaae takaa at laaal aaa eaUage 
■nkiattci eatuaa ki tka laal 10 yaara. 

Poar, Raauia. ft Stady ai Gartaki 
Faatoto Aflaa^ tka ITiilwalaaiWag 
af Ttokal Pwhl— M AritMaeda, 


(PklL H6ft Tl 
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CaluaUj«a Uiii»eriiiT. N*w York. 
N.Y.) 


M. F. 


Mm}0r Fmctdrr Aim»€r. 

RoMkopf 

Ptvhttm, — ■ To oludf i^ctort 
sftart tke madmm»mdla$ of m v«rbd 
to *rh^^ie. 

PrvMJsn. — WJ««rtof 

W«« MtoMd tor ,im ^ mmrnhm, 

•«perflttoi» BMMnc«l 4u*, toaulkrirt 
-if Mttiac. mmhm ^ typ, 

op^Mton, (TMlieUe Mum. iMsk *1 
ihm» Uma »M (tolaM «i n»« 

A Mai .»/ I2>! DM Mow war* oarMrKMl 
to tada^ all cwm M wa ttom . H» 

P *^>** » ^ wwt aiaib to M a il to 1?6 Rfik 
•ad itoak frado MadMta to ttao M^oto. 
Odf tfca chatoa #( maken a»d •(«(«. 
ti«M ««a wad to tkr 

Na^ Fimdttfa 

Tk* ikraa aaaai _ 

^ <to««toi». Uka ietoltotity pf 
Md Mparftooaa 


RaaPAikjar, D*via. A* laroattfattoa of 

tko Oaffw d liMtomaadtoc of 
A rit toa aii c d Paiplk to 
TSdtoola. <EdJ) 
Naitka'Mait Daivartii^iy, 


lU 


FrMtm. ~ T® dccmstoe (If tke da- 
craa af dul^aa'a aadarataadii^ d baak 
arirhaMtio o oaoapu aad proQinaa eaad 
m owaputi iM w . aa<l(2) tka -*ntiTwihlp 
hitwaaa oaMpaiattoMl tk» 

i MtoM a ading ^ « fraap d 
tritkaetie 


O 

ERIC 


PlraoMlarc. — A atMdaiiaad ajUkaaOe 
«M aitoniai a to pa d to 271 imaih 
»«pila to atoa paklio timmtuf 
Cyeapo adtoak wmI to 110 toptok gyada 
kadaata to ikiaa af tkata Bi»> aokeda 
ta ■Mtaia tka eoapatokae tkiU atk^ 
ad. Tkiaa c»«|>a df ptyiila — tog*, 
aaai^ Md low wara atlatoad oe tko 
bMia af tkoto toot aeana. 

A laac4lf 72 kaM «m daatoad la Mat 
tka atadatoa' nad a rat aa ift i ^ af 16 baato 
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ewicapu aad (opertiMm* deritod (mm the 
Bajnber tymem itaelf. 

Major Fundings and - - 

( I ) ^ SorMt7-oin« peor«nt of ito Mr«ntb 

KT^do rod 74 prtx^ of ttoj «flrth grade 
wod^t* *:kie»»d k* t^n SO pert^t 
oa the B*^iag» c«i. <2) Jtoj com-k 
ttoo b^wwn tto ewp^uitoo lod 
tM wm. as for bo€i the wwn». 
to wd Mghth fr%6m. (3) Fvink wt,h 
togb •ckiert^^ai ta c<»potitJ^ oouM 
kii*o low octotore^tjeitt oo naaatogr 
tM ^ itooa veto BO p«pii« with high 
Kktoii if.rol tm ^a«tog» tad tow 
•ckto*«aaBt to (XMopnUtoM. (4) Tfe 
popil* t^^ad to toltow "wi*kaBtral pro- 
£•••« father ikaa oieafilagfii] ioJerpr*- 
tattoo, to dotog tka «s*roto«. (S) 
Papil* ware i^ra coocir^ alKwi r«ttog 
toa» to wdemaadiM tka 
maantog* of arukasetk. 

RfCH*^, Joua Fr*;ikun. An Alga- 
lw»M 2 Approack u, Ph»o Cocwaetrr. 
<MA, 1%7. Iowa State T^ekera 

Colf^*. Ctodar Falk.) 


frrto H. 


Veto# Faraift- Ad^r. 

Bfma. 

Frehltti To ttoiaeiuiaa vkat part 
aaalrtJc goomt^ aad gnpktog coold 
to aMakltohiog a Uek betwaea high 
algotoa a^ ^aM geomet ry. 

ProcroMre^ • TIm hklMy of aBaJftto 
®W"Mi7 aito giapktog wa* Mr,4ied. 
Tka torMigator a ted aa (Ugeknio 
gRHiadwwk to ka Utar with 

.TBlkato; notkoda to tcaditiMal gaometrf. 
Seta, aqnalMat, toeqnaliHaa, aitd gnpk- 
iag M am kartog aiuu wwe ««t pKa.tow f 
to eoMtracttog tke “groauadwork 

Mmim Ftodtogr amd ComdmMomt. — 
Tko awMiob dea«df.pod todkato deaaite 
poatibiktiM far ra al^wato aj^mwek to’ 
high agkool gK»iMto7. Pwkapa, tkm or 
bmr twMMm irf alg^ akottld towwde 

tka geowatry to eador ta tka^p tke 

n««MbTy algdmto awtaiftr. 

4 

Rocm, Paoi. VmoDtT. Seota Obaerra- 
tioBa ea tbe Va^ ^ Bmai>tmew» 
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Grouping to Achievonent in Seven- 
th Grade Mathematica. (£d.D^ 
1957* Teachers College, Columbia 
University, New York, N. Y.) 

Major Faculty Advistr. — M. F. 
Kosskopf. 

, 1 . 

problem, — To tletermine the effects 
of different grouping methods on the 
mathematical achievement of seventh 
grade students. 

r rorcdare, — In Fairlawn, N. J., six 
classes in seventh .grade mathematics 
were formed ^o that each had one of 
these characteristics: students of low IQ* 
students of low mathematics achievement, 
students of high math^natfcs achieve- 
ment, students low in reading ability, stu- 
dents considered immature, and students 
above average in social maturity. A 
standardised mathematics achievement 
test was given at the beginning and end 
of the school year; the results were used 
to calculate the gains in achievement. 
It was possible to match only within 10 
IQ points a student in a homogeneous 
group with a student from one of the 
other groups. Relative difference among 
gains of paired students were analyzed. 
These comparisons together with faculty 
evaluations of the groups constituted the 
observations of the study. 

. Major Findings and Conclusions. — 
The use of homogeneous grouping did not 
seem to have any direct influence on 
students' achievement in mathematics. 

Teachers recommended that the enroll- 
ment in slow groups limited to 14 per 
class, and that low-achieving students 
with emotional problems, or poor atti- 
tudes, or work habits be kept out of the 
slow gromjs.’ 

Roucuead, William George. An Ex- 
periment in Tenth Grade Modem 
Mathematics. (M.S. in Ed., 1958, 
Illinois State Normal University, 
Normal.)* 

Major Faculty Adviser. — Francis R. 
Brown. 


Problem. — (1) To i prepare college 
level materials on modem matbemaiics 
for use by the average tenth grade stu- 
dent. (2) To lest the suitability of these 
for such students. 

Procedure. — A unit including an in- 
troduction to set theory, Venn diagrams, 
and the graphing of inequalities and 
equations was developed and taught for 
6 weeks to an unaelected, avenge, 10th 
gnde class; Evaluation coiwisted of 
observations by the teacher and apprais- 
als of the changes in scores on tests of 
attitudes and knowl^ge given beVore 
and after the 6 weeks period. 

Major Findings and Conclusions. — 

(1) Certain college level materials on 
modem mathematics can be successfully 
taught to average tenth grade students. 

(2) These topics were of high interest 
to these students. (3) Greater under- 
funding of basic mathemaftal concepts 
can be achieved through the modern 
topics than through 4be tnditiooal topics. 
(4) The achievement of the class was 
average as far as the traditional topics 
were concerned. 

Rowe, Jack L, Genenl Mathematics for 
Terminal Students in California 
Junior Colleges. (Ed.D., 1957. 

University of Cobrado, Bdtilder.) 

Major Faculty Adviser. — Harold M. 
Anderson. 

Problem. — To develop and evaluate a 
course in nontransferrabb general math- 
ema^cs for terminal stud e n Is of 
CaliTomia junior colleges. 

Procedure. — A study was made of 
lecommmidatbns and findings of relevant 
bvestigations of the past few years. A 
quMtionnaire organbed to select objec- 
tives, content, and organization of the 
<Aurse was developed aud validated by 
16 experts. This Instrument was sent to 
the mathematics mstruetors of all Cali- 
fornia junior coUeges, 196 terminal col- 
lege junior coibge students in two 
California junior colleges, and 150 recent 
graduates of a California junior college. 
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Two experiinentel cUmm, two cUmm in 
biuinoM B u t hemntict, and two cpntrol 
claawa not uking mathematic^ were 
matched pn their acorea on the Coopera- 
tive School and College Ability Teat 

Major Findings and Conclusions. — 
From the queationnaire reaponaea a ayl- 
labua waa developed for the cotine. 
The main topica were: review of funda- 
mental proceaaea of arithmetic; percent- 
age and ita applicationa; buaineaa and 
conaumer concepU; budgeting; grapha; 
elementary algebra; unite of meaaure- 
mcnt; And approximation; 

problem aolving; and the role of 
mathematica in the world today. 

It waa concluded: (1) There waa a 
need for anch a general mathematica 
comae; (2) the experimental claaaea 
made aignificant gaina in achievement in 
compariaon with the other groupa; (8) 
the courae provided practical and naeful 
experience in mathematica; (4) theae 
studenta were able to learn conaiderable 
mathematica, in apite of opiniona to the 
contrary. 

Lonix R, Growth of EHementaty 
School Teacbera in Arithmetical 
Underatandinga through Inaervice 

^Procedurea. (PhD., 1957. (Riio 



Major Faculty Adviser, — Ruth Streitx. 

FrobUm. — (1) To develop inaerviee 
procedurea for promoting growth in arith- 
metical underatandinga; (2) to detewniiy > 
the extent to which theae procedurea 
wore effective; (3) to recommend pro- 
cedurea for an inaervice program intended 
to improve arithmetic teaching on the 
elementary school. 

Procedure. — Fonrteen groupa of 
teacherain service (116) voluntarily took 
a teat of baaio tnatheaMtical onderatand- 
inga. The inaervice procedurea centered 
around , aA ejight-aMiioii courae^ given 
withiti oach oi foM achool ayatetna and 
di^tefl to t^ development of 72 ariUt- 
metical utidenlandinga. A variety of 


teaching aids were uaed in the courae.. 
The effectivenesa of the inaervice course 
waa meaaured by: (1) a teat of baaic 
mathematical understandings: (2) teach- 
er conferences; (3) teacher question- 
naires; (4) teacher summaries; (5) 
observations from classroom visitations; 
and (6) teacher opinion check lists. 

Major Findings ^and Conclusions. — 
Teacher growth in arithmetical under- 
standing resulted. A variety of means in 
measuring understanding are necessary; 
the written summary waa very effective. 
Knowledge of the baaic concepU among 
the teachers increased with the grade 
level at which they taught. Principals 
have a better undentanding of arithmetic 
than teachers. Teachers at all levels have 
a i^r understanding of fractiona and the 
rationale of computation. Availability of 
of teaching aids and experience in their 
UM are needed for the effective use of 
tnem. 

Recommendations for such an inservice 
course are: (1) the basic arithmetical 
understandings should bo inventoried as 
an initial step; (2) particiii^oo in the 
courre should be voluntary; (3) inservice 
credit should be given; (4) - discussion 
and class participation should be utilixed; 
(5) application of what is learned to 
claaatooffl teaching should be emphaaia- 
ed; (6) the sessions should be no more 
than an hour and a half in duration; 

(7) the class aiae should not exceed 20; 

(8) the courae sbonld cut acroas grade 
lev^; (9) the course should be given 
during the early part of tlm year; (10) 
conferences and classroom visitations 
should be used during and at the end of 
the course to4>rovide additional help to 
the, teachers. 

■4 

Sahai, PasM Nath. Arithmetic CA>mpe- 
tencies Possessed by Prospective 
Elementary Teaehen of India. (Mjk, 
195^ Iowa State Teaehen College. 
Cedir Palls.) 

Major Faulty Adviser. — E. W. 
Hamilton. 
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Problem. — To bvMtiftto the arhii- 
melio perfonaance of proepective de- 
mentary teacher* in lodia, t^ag as a 
criteriao the pofeimaiiee of inoapeetiTe 
teachers in training at Iowa State 
Teachers CoUeg*. 

Procedure. — The similarity of the 
prospective elementary school teachers of 
India in many respects to thme ia the 
Iowa State Tocher* Coll^ was shown. 
A 30>itmn test dealing with ratio, foraui* 
las, pbce-valne notatioa, fraction con> 
ceins and twe step ooaiwtatimi was 
coastracted and administered to 90 Iowa 
stadsBts just starti n g a firrt eovyse in 
the teachmg of aiithaet^ The sense 
test was translated into the mother 
, tongue aad ghmi to 127 students at 
three institutiocu representing three dif- 
ferent trahsiag pregraan for dsassntary 
te a thsrs in India. 

Afa/or mi Csacfuafmu. — 

One Indian school scored sigaificaatly 
shove, and two schools scored signifi- 
cantly below, the Iowa Sttte Teachers' 
College. 

The bdian schools treat inadequately 
ceruin notiona, sodi as the aero con- 
cept, negative arnnhers, hmtional num- 
bers, and gesusstrie ctmcepta. The idea 
of interest on. money WM tao|^ more 
effectively in all Ind^ sthsab than at 
the Iowa State Teechars Cdkge. 

Scunn. FIuncb. (bkahm Though TV. 

(196R Boston Univertity, Boston.) 

ProbUm. — To test the effoctivsness 
'of teaching cabalno throngh tel ss t sb i^ 

Proceiare, — A oneeemostsr intie- 
ductoty college course ia the 
was presented on taleviaian. Twenty 
lectaies of mm hour duration were ghm. 
Discussion nseetiags were held in the 
stmlio weekly. 

Mafof Fimiia§s ami Camdtuiaau. — 
The television group learned tbe-ealcitlns 
sUghlly better than the legular class- 
roma gnmp. It b sag^sted that the 
leason for tbb may be better-proper^ 
bctnres. 


SBiTtin. Loraa Liaor. Practices and 
Trends in the Teac^g of Secondary 
School Matheauties. (EdJ)., 1558, 
Indiaim Univmsity, neomington.T 

A/ a/'or Faculty Aiviser. — Philip Peak. 

Problem — To d e te notae the extent 
to which current practices in the teadi- 
ing of secondary-school . mathrasatks 
sgreMl with the results of certain 
research studies and proptmals. 

%oeeiara. — Proposab of anthoritiet 
concerning jneetices. ia the »— e*»t"g of 
secondary sdwol nsathonatim were used 
to t queolkmiiaire in tlM ar^s 

of aim, curriculum, methods, and evalu- 
atim, aad it was validated. Thb in- 
strument was sent to a 10 panent sampb 
of all saoMtdary schoob ia the 20 statM 
m the North Central A as edatim . The 
pmetioos found in use, from the le- 

for their compatibility with the pcepesels 
of the authorities. 

Ma/m Pbsdtagi mi Coadmtiaiu. — 

(1) The authnities and the edwols 
agreed, in g inie a L oa the asms in 
•tiwetion. (2) <hi methods and evriua- 
tioo the a gr se m snt was spotty — high 
oa seme Ueam mid bw eu elhmu. (S) 

The two giuaps ^ toedMea who fsOewed 
most cb ssly ^ ptefitiess reosemaendsd 
by the expstto wura those wka tas^ 
msth sme tie s during the major part of the 
school day and those who were rioeivbg 
one or mme typm of professional aaabl- 
ance ia their taechiag. (4) The brier 
schoob and the chy puUe e^eob tend- 
ed to fidlow tlto recommended pructiee* 
more ebsdy thaa tbs amdbr "brrli 
(S) Many teachom had inadequate daas^ h 
room equiiMMnt and poor Uktwty feedi- I 
tie*. (6) Multipb^iaek pregimM were I 
well es ta h i b h ed aad tnereaeing. (7) I 

Many t ea ch sm fab Ant tiidr mTbtmsili i I 

Snpp. Dmem I„ liL An lypirhunal I 
Study ef Ach la uemin t la Ai fih m tili I 
and the Tbae AOetted In dhe lb- I 
tulopuisot ef Meeilage Md I 
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IndividoAl Practice. (Ph.D., 1958, 
Louimna State Univenity, Baton 
Ronge.) ^ 

Major Faculty AivUer. — Geoige H. 
I)eer, 

Problem. — To determine whether 
variationa in the dam dine deroted to 
tieveloproenul acUvitieo and to indhidaal 
prscUoe work ailectt achieraneBt in 
arithmetic. 

Procedure. — Four claaaee in eMh of 
ibe gradea four, five, and eix wen given 
a diatinct treatment. One df Itfae four 
treatmento hnrolred devoting 75 pereent 
of claao time to developmental work, a 
second 60 percent, a third 40 percent, and 
a fourth 25 percent. Each of .the 12 aec* 
tioaa waa aeparated into three levela of 
mental ability. A atandardiaed achieve- 
m«ii teat waa given befoee and at the 
end of 12 weeka to appraiaa g— |b 
arithmetic nodoalanding, oompoUtional 
akill, problem-aolving, and total achieve 
ment. Aaalysia of eovarlanee waa naed 
to adjuat find teat acoiea in ternw of 
initial teat acorea. 

Major Fiadiasi aai Coaetmiiomo. 

U) Groupa devoting 75 percent and 60 
peroent of claaa time to davelopiMBtal 
work achiev^ a aignificantly hlg jitr total 
■core than thoao devoting a leaeer p vr o tn t 
of ckao time to auch work. Them granpe 
•bowed aimilar auperiority with napeet 
to gaina in underatandiag arithaaatic and 
in computational akOL (2) Them were 
no aignificaat dlfferenom in ptoUem- 
•olving. (3) IV reouita deootibed ia 
(1) and (2) wete aimilar at the three 
ahility Vela, 

■ ' ‘ ■ tf . 

Shuu„ Evan DiraiN. Rernammtilatiana 
for Secondary Mathematiw in 0ft- 
Wfo, minirf a. (M.& in JUn MB, 
Olinoie , State Normal Ualvonity. 
Normal-) , 

Maj^ FaauUy A^ivUtr. — Fnneia R. 
Rrawn. s.. 

ProMem, To deiarmine ntnithw the 
pn»|ier iliathemith^ eftndepta and akflla 


are being Uught in the Oewego 
Community High ScVol. 

Procedure. — An analyaia of the litera- 
ture dealing with major mathematical 
curricular reorganiation aince 1900 led 
to general reoommendationa for aertfaig 
op a mathematica curricalam. Of the 
eighty membera of groupa aaaoeiated with 
agrieultura, email hueineea, induetry, and 
collegm contacted, 56 rmdied to a quea- 
tfnwMire on the methemeilf el fnnda- 
menula that dwuld he 

Major Findiugt aud Comc^fatioiu. — 
(1) Among the four groupa queationed 
there waa a gr e em e n t ahont the 
matied fundamentala. (2) The >y>»t- g«- 
and induatriea deahe advanced mathe- 
m«ical training. (8) The 'Wdera 
mathematical approaeh** waa anuoaed 
for iu general education value. (4) 
Critical thinking k oonaidetad one of 
the moat important predueu of mathe- 
matical training. (S) There k a need 
ioe baaic mathematical training in the 
fundamental proceaaea. 

SiLVET, Ina Mae. The Uae of Ratio or 
Fra^ional Thinking to Explore Col- 
lectiona in Ekmentary Arithmetic. 
(M-A., 1958, Iowa State Teachers 
College, Cedar Falla.) 

Major Faculty. Adoiter. _ H. C 
Trim^ 

Problem. — To tmt the hypothmk tVt 
the ratio approach will pto^ iw dif- 
fnenf performance in certain demeatary 
arithmetic aHnationa than the fractional 
approach. 

Procedure. — A t^ sraa devked to 
compare the eHectivenem of the ratio 
and fractional approachm ia dealing with 
porta of a ooDeetion. Thk teat waa given 
teSOtfUAiradepnpikia the aeheok of 
Cedar FalK kwa. 

Major riudimt, aai Conefnrienr. - 
nlio appteaeh wm easier titan the 
fmotierml a pp era nh . If s (elssd^ than 

tV ettita pkta taveMng V er d m 
mAnown were easier fo solve by the 
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If the numbers involved were small, 
like thirds or fourths, there was no 
difference in tl^ difficulty of the two 
approaches. However, if the numbers 
involved were 10s or 100s, and the parts 
were lOtbs or lOOths, the ratio approach 
was easier. 

Sole, David. The Use of Materials in 
the Teaching of Arithmetic. (Phi)., 
1957, Teachers (College, Columbia 
University, New York, N. Y.) 

Major Faculty Adviser, — Howard F. 
Fehr. 

Problem, — To determine whether the. 
use of a variety of materials in the 
teaching of an arithmetic topic produces 
better results than the use of only one 
material ^ 

Procedure, — Twelve classes consist- 
ing of 240 children were used in the 
experin^nt. A variety of materials was 
used in some classes and in other classes 
only one material. The achievement 
results were compared. 

Major Findings and Conclusions. — 
Using a variety of materials does not 
produce better resulu than using only 
one material if both procedures are used 
foj; the same duration. The effectiveness 
of the learning of arithmetic depended 
more on the teacher than on the materials 
used. 

SoEENSopf, Diane Lee. A Oncept of 
Area: Two Approaches. (MA., 
1957, Iowa State Teachers CoDege, 

Cedar Falls.) 

% 

Major Faculty Adviser, — E. W. 
Hamilton. 

Problem. — To compare the effects 
of two procedures in teaching area. ^ 

Procedure. — Thirty-two fifth grade 
Iowa children in the 100-110 intelligence 
text score range and with a minimpin 
grade reading level of 35 were separated 
into two groups of 16 children each. In 
method I the experiences were repttitioiu 


of finding the ar^ of rectangular fig- 
ures. In method II the other 16 children 
were asked to find areas of varied irreg- 
ular figures. Shortly after the instruc- 
tion period, each of the 32 children was 
tested to see if he could (1) recogniae 
area situations in verbal and diagram 
form; (2) find area; and (3) define 
area. 

Major Findings and Conclusions, — 
The two methods resulted in no signifi- 
cant differences. Method II semned to 
develop more ability in rocogniiing and 
finding arm of selected figur^ although 
both groups did about equally well in 
recognising area in verbal situathms. 

Spoo.nek, Gxofics A. A Comparative 
Study of Two Methods of Placing 
the Decimal Point in the Quotient of 
Two Numbers. (Ed.D., 1958, Teach- 
ers CoU^;e, Columbia University. 
New York, N. Y.) 

Major Faculty Adviser, — H. F. Fehr. 

Problem, — To compare, at the sixth 
grade level, two methods of Ideating the 
decimal point inqhe qimtient of division 
examples involving mixed decimal 
numbers and decimal fractions. 

Procedure. — Method A involves 
changing the divisor to a whole number 
by multiplying the divisor and dividend 
by the sanm power of 10. The decimal 
point is placed in the quotient above the 
decimal point in the new dividend. 
Method B involves first adding serM to 
the dividend until the number of decimal 
places in it equals or mmeds Hiose in 
the divisor. The division is performed 
as if all the numbers were whole num- 
bers. If the number of de^nal places 
in the divklend b greater than the 
number of decimal places in the divisor, 
the difference in these numbers repre- 
sents the ' number of decimal places in 
the quotient. 

After 12 periods of menningful in* 
struction in tlie two method A nnd die 
two method B cinttes, the four sixth 
grade groups were giten a criterion test. 
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This caositt«d of 14 wmplot reqoirinf 
oaly tbe locatioo of the deeinnl point 
ia tfae qnotirat and MkUng ana, if 
Deoaatrr. and <ix verbal pnyena of a 
diTtahn type. Ia the latter a complete 
solution waa required incladinf apecially 
the meanincfu] labeling of anawera. 

Mujof Findutgi tni ConHunmt. — 
(1) There vm« do differeneea betiraen 
the lanlta of aetWdi A and B with 
reapoct to aocurtcy in atdving the 14 
diHaion eumplea. (J) With leapeqt to 
the M e a nin g giveo to the amwaa to the 
mhal pnbloaa three eutiatieally aignifi- 
cant diffeienoea favored method B. (3) 
With leapect to the time uaed in 
Ution three sutistically aigniflcani 
differenoM favored method B. 


Steik, DoRAUt. A Study of Homogeno- 
ona Grouping of G>Ilege Matbematka 
Oaaaee (hUSd., 1957, The Ohio StMe 
University, G>himbua.) 


Fmculty Admter. — Nathan 


PnUem. — To determiBe the extait 
to which the htnnogeneoiw grouping of 
a*»Ja^ of mathematics might pterfaie ; 
lor the nqeda mmiaitts of eaiylag 
ability. 

freeediife. - The Bteratme wm iw 
•fataed. Repreaentativea of the 
»atioe dopartniMita of State 

Uaimaity, Gipital Unhcnity, Ohio Wee- 

^**hweIteiaS«i**^ Daofaen Uahetiity 
„dfwof FbtHy, ^ rewffnrfaw. - 

StMToSje, hI!je^tMTh 

through aegiuiate eo u ieea tvt ififfirn 
lovela of ^ty, and pniMfutioa. lu^ ‘ 
aehoela are able m pmridg grain at 
■ootiaM within aiaay ^ thdr damantait 

Seaaoaia -‘^hTiaatlw r~^ taaca 

aaem to ha the heal eitoriau for ukeiBa 

^(paSi ^***** ^ i mJt. 


credita and gradae are alao uaed bet are 
often feuBtf to be unreliable. 


Toatrraa, Siimrr Wwaks. The Do- 
aelopment of Arithmetic aa an Be- 
mentary School Subject. (EdJ)., 
Teacbera Collie, Columbia 
Univenity, New York, N. Y.) 

3/e/of F 0 cu/tr Adpuer. ~ Howard F 
Fehr. 


Problem, — To tra« tl» cbangea in 
arithmetic education during the fim half 
of the twenlietb century. 

Procedure, — The investigator r eview e d 
iIm leading odncatiooal theoriea, the 
work of the m^t prominent arithmetic 
cducatora, aample of eouraea and 

teatbooka wifuen during the period f»w 
the late 19th to tlm mkldle of tlw 20th 
century. ^ 


Ifa/or Fimdints md ComeUmotu. ~ 
Dewey’a influence <m the dareJopmou of 
the at^ivity jnogram and the luojact 
metimd kd to aa arithmetic program 
on physical naeaauiotnent and 
chiUimi’a etpeneneaa. Ia the 1920*a in- 
terpiater’a of L L. Thotmlike'a work 
atnaaad an arithmetic baaed m eMr ata 
drill and a aodal utility apprnnrb t^ 
would limit arithmetic to tl^t ntirdad 
in everyday life. In the 1930*0 &owneO*a 
«i|Aaais on meaning and nnderetanding 
dominated thinkiag about arithmiitlr in- 
■tnietiatt. Since 1940 the accepted theory 
haa b e co me a co mb ination of *Vean- 
ood certain aapaota of the 

«tp«i«ca to meet the pwh iam of vary- ^ 
tag abilkiaa. FaUadea ta aeme of the 

1900.1950 thaarka and paaetlcm were duo 
to ovanmphada on the paytkekgieal to 
the neglect of mathematical eauaMaru- 
lionn The poor oahi ev a maul ia mith. 
■otk woo due. to toachen pearly trainod 
ia arithmatfe and pudagegy. CUld pay. 


om AM a 


^bcl M 


in to 


torigniAf kttoBg i^tMtto md wmtm* 
iak fm fc a afd i ii with the maturity of the 
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TR£MBLAY, Clitfobd Wiluam. Topolo> 
gy: A One^roup Experiment in 
High School. ( 1957. Montclair State 
College. Upper Montclair. N. J.) 

Problem. — To develop, teach, and 
evaluate a unit on topology for 10th 
grade studenta. 

Procedure. — A unit on topology con- 
Msting of trtveraable and nontravereable 
networka, the Koenigaburg Bridge prob- 
lem, puxzlea of a topological nature, and 
one-aided aurfacea, waa developed and 
taught to 28 atudenta in a second year 
algebra claaa in Hackensack High Sc hool . 

About a day and a half waa spent 
in introducing and diacuaaing t h e 
material of the four units. 

A teat over the material waa given 
before the imtnictional period and at 
the end of the second day. 

Major Findings and Conclusions. «rr 
The students showed by their questions 
and statements that they were interested 
in the material. The mean gain be- 
tween teat and reteat waa 16S; the 
m^n of the scores on the Hrst teal was 
80, and on thh retest %. 

The teat did not seem to have a dif* 
ficulty range large enough k> extend the 
better atudenta. 

Tuinby, Billy L. An Evaluation of 
Selected Teaching Aida for Plane 
Geometry. (EdD^ 1957, College of 
Education, University of Houston, 
Houston, Texas.) 

Mafcr Fmcidiy — WilUam 

Yost 

Problem. — To detemihie the value of 
certaih selected teaching aids for plane 
geometry, and the use of them. 

Procedure. — An inquiry form dedgned 
to secure ill^Uationa and brief d^crip* 
tiona of 'devices particularly helpful in 
the teaching of plane feoaaetry waa sent 
to 1,000 plane geometry tmhm to ae- 
leeted achoda of Arkansas, Oklahoma, 
and Texas. The result waa 121 teaching 
aids, many of them original with the 


•endera. An eight-man jury d experu in 
the field of Mudy then evaluated the akb 
as a leamtog dd, an inetructional aid, 
and a practical akl. 

Major Findings and Conclusions. — 
U) The use of teaching aids in plane 
geometry is not widespread. (2) Rea- 
sons found for not using these aids were: 

(a) lack of adequate storage fartlities: 

(b) lack of adequate time for con- 
structing the aids; (c) Uck of money; 
(d) inconvenience of usage; and (e) 
lack of convenient sourraa of such akfs. 
(3) These aida should not be c^matru^^ 
for the sake of the aid. (4) Many of 
these aids have multipfe uses. 

lIsBAPrcxK, Joseph j. Arithmetic Teach- 
ing Techniques. ( 1957, Chicago 
TtMchera College, Chicago, 111.) 

Problem. — To find successful pro* 
cedures for overcoming difCculties in 
the tea^ng of arithmetic. 

ProcUure. — A survey wgs made of 
the difficulties met by those engaged in 
teachinV arithmetic. These were organ- 
ised intoSay en cy egories. Seven thous- 
and teachers dsfcribed their nmst 
succemful proceduM in meeting the dif- 
ftcaltiesT^^lieNpiSults of the study wm 
organised into a book of 364 pa^. 

Major ^Fisidings and Conclusions. — 
The aix major categories of diffkultiei 
were: vocabulary, mechanics-of-reading, 
arithmetical, teachiag, proUpm analyaia, 
and reaso nin g. Under each of these dif- 
ficulties am related sub-difficuhiet and 
descrii^iotts of tocoeaeful methods of 
meeting theni. 

Many teachers have found the book 
very useful. 

WAHLsrnoM, Lawixhcs E. Mathematics 
Education in Swoden and Norway. 
(1958, Wisconsin Stale College, Ean 
Claim.) 

PnbUm. — (1) To dotonafaM how 
— t hm itko odoeotkMi ia Swodon and 
Noiway diffon from that |a thh'Uritod 
Statm from olemoatary Mhool thnnii^ 


i. 




l«p«ippplfl 
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ih« fint 2 yean ot collage wiUi respect 
to contest, instructioiul sietltods, and 
points of emphasis, and (2) to locate the 
external factors that affect the 
of mathematics is Sweden and Norway. 

I^roc 0 durt. — Over 100 classes and 
classrooms were visited. Teachere, offici 
els, and “experts" were consulted. Uni- 
versity classes were attended regularly. 
Pertinent Hbragf publiratinns were read. 

-Vs/or Findingt and ConcUuiont. - 
In both Norway and Sweden: (1) a 
niore gradaal deveiopineai of mathe- 
matical ideM occurs; (2) -students study 
mathematics more hours in achool and 
have more homework; (3) students study 
a more uniform curriculum; (4) teachers 
•re better prepared; (5) instruction is 
»«7 good but tends toward the tra- 
ditional; (6) freshman nniversily sto- 
denu spend up to 16 hours per week in 
cIsM omnpared with S hours in the 
United States; (7) subject matter tends 
toward much theory and many applica- 
tions to geometry; (8) examinatkms are 
compt^ienaive and thorough. 

ZIMMUIUH, Maud-Elijui. The Prepw- 
ration of Mathematics Teachers at 
the Ohio State University During the 
Five-Year Period from 1963 to 1958. 
(M.A-, 1958, The Ohio State 
University, Gtlumbus.) 

Mdjor Faculty Adviser. — Ha^dd P. 
Fawcett 

Fcohlatn. — (1) To study the prepa- 
ration of ma th ematics machers at the 
College of Education, The State 
University, from 1958 to 1958; (2) to 
compare theaa atndento in certain le- 
specta vrith m a tham a t ks amjcra graduat- 
ing from the Univanity*a liberal arts 
coUi^; (3) to dMendne the frequency 
with which other taeehing fMda sccom- 
pur the major in mathMnatks; 4d 
(4) to determbke wfaa^ early axpras- 
•h* of piefaianee for *^rhtiig as a 
euaar had an eflMtt npoa acathmic 
^ pwfoimance in atodant 

teaching. 


Procedure. — The data needed 
obtained from University records. A 
“t-taat“ was used to cmnpare the College 
of Education studenu and libmal aru 
majors with respect to scores on Ohio 
State Psychological Exapiinalion and on 
five m a them atics courses taken by a 
sufficient" number of students. 

Htujor Findings and Couclutions. — 

• 1) Of the 63 mathenutics teachers 
graduating during 1953-5a the College of 
F-ducatioo group achieved grater aca- 
demic socceas and had a greater peteeni 
doing “excellent" wudent teaching than 
those who transferred to the College 
of Educathm from another imtitutioo or 
another college of The Ohio Sute 
University. (2) The grades in profes- 
sional courses (mean: 330) were higher 
than those in mathematics (mean: 2.79). 
The median number of quarter hours 
completed in mathemiitics was 41 and in 
education 39. (3) Early expression of 
prefetenoe for teaching by half of the 
group generally accompanied higher * 
grades in Mudent teaching hot not in 
academic preparatioa. (4) (Quality of 
pt* pa ration in mathematka, aciance, »nd 
professional courses was highly 
with degree of^anocess in studmit teach- 
ing. (5) The wosnen surpassed the men 
in almost every area. (6) Sevaaty-thrse 
percent of the teachers chose at least 
one area of sdmice as an accompaaing 
teaching field. (7) There was no signifi- 
cant difference m grades on the five 
m a them atics courses taken by both the 
College of Education and the liberal arts 
froups. However; the mean score of the 
liberal arts group on the Ohio Sute 
Psychological Examination e x ceed ed that 
of the College of Educatioa group by a 
•Utistically significant amount 

ZtoT, WiLUAJf Lbohaid. The Role of 
the Axiom of (Choice in the Develop- 
UMt * of the AhaUact Theory of 
Seta. (PhJ)., 1957, Taachara G>1- 
lege. Columbia Uaivenity. New YoA, 

N. Y.) 

Ma/er Facmity Aimaer. — Myien F. 
Roaskopi 
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PnhUm. — (1) To dotennioe the 
factor* wtikh Influenced the axJotnati- 
ntkNi of Cantor'* U 10017 of *eta; ( 2 ) 
to diocoTer the orifin* of the naive theory 
of aets; (S> to doeciibe the eariy at* 
tempt* to organiae the theory of aeta 
into an autonomoo* diacipliim: and (4) 
to detennine the influence of the axiom 
of choke in determininf the pi ea en t form 
of the theory (d aeta. 


Froctiure. — The history of 
developmeat of aeta waa atodkd. 


the 


iltior fimdimsM mi CmeUuims. -> 
( 1 ) The a Thmaatk a tto a ^ the theory ti 
aeta wna naceaaary to eliminate cortaia 
paradoma, due priocipaliy to Cantor^ 
dofmitkm of a aot. (S) theory of 
aeta waa aaotivatad by oartain reoearche* 
in the theny of tr% o nom et rk aerka. ( 3 ) 
The axiom of choice ia na c aaaa i y to 
prove the lofkal equivalence oi aevecal 
a^arently equimlent definitioea of finhe 
aeta. It h 1 ^ needed if aet theory ia 
to be vianaliaed a* a feaeraliaed theory 
of aunber*. 


■ V 
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